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Chapter 1. 
Background 
 
Section 01 - Key terms of reference 
Stationary throwing events involve a variety of participants directly or indirectly related to the 
performance of stationary throwers. In this document, these terms are defined as follows: 
• “Stationary throwing events” refers to four distinct events: shotput, discus, javelin and 
club. This resource focuses only on shotput, discus and javelin events. These are the 
most popular stationary throwing events in terms of participation. Club is open to a limited 
number of classes with the highest level of disability involving a small number of athletes. 
At this point in time, it is not included in this resource. 
• “Stationary throwers” include athletes competing in stationary throwing events. These 
athletes are also called “seated throwers”, although a number of them can stand-up and 
release the implement in an up-right and balanced position. Consequently, the generic 
term “stationary thrower” appears more relevant, as recently recommended by a group of 
experts focusing on classification. 
• “Participants” or “stakeholders” include all people directly involved in the performance 
such as athletes, coaches and supporting staff (doctors, physiotherapists, nutritionists, 
psychologists, etc). It also includes those involved in the staging of events like classifiers, 
referees, officials, sports scientists, engineers, educators, etc.  
• “Performance” of stationary throwers corresponds to the shortest distance between the 
rim of the throwing circle and the nearest mark made by the implement upon landing on 
the ground. The performance is a result of the interaction between the throwing technique 
and the throwing chair of the athlete [1, 2]. Understanding this interaction is crucial for all 
participants who are trying to improve the performance of throwers and/or the regulation 
of events (Appendices 1 and 2).  
 
Section 02 - Limits of scientific research 
Scientific research is valuable as it provides a more in-depth understanding of critical aspects of 
performance. It helps to refine the throwing technique of able-bodied [3-12] and stationary [2, 13-
20] throwers as well as the classification system [1, 13, 14, 21-26]. Ultimately, these studies 
should contribute to improving the performance for stationary throwers and the regulation of 
throwing events. However, as with all research knowledge and intrinsic limits of research 
publications, there are shortcomings to these studies. 
For instance, these intrinsic shortcomings limit the understanding of performance due to: 
• Practical limitations. Most research outcomes are presented in scientific or, 
alternatively, in technical reviews. Such reviews are widely accessible at affordable cost 
within academic circles. Unfortunately, these journals are difficult and expensive to obtain 
outside of these circles. Consequently, the research may only reach a minority of 
Performance analysis of stationary throwers: data for evidence-based training 
 
   22  
 
stakeholders. Other participants such as athletes, referees and officials might be 
excluded.    
• Conceptual limitations. These articles are often based on academic concepts that are 
sometimes disconnected from practical applications. Furthermore, they report accurate 
data in the form of graphs, figures and tables. These illustrations often encompass 
several sub-data sets computed from kinematic (e.g. motion analysis systems) and/or 
dynamics (e.g. force-plates) data. There is no doubt that these articles convey relevant 
information about the relationships between performance, throwing technique, frame 
design and classification. Unfortunately, basic data about the performance or video files 
are rarely included. This is due to the fact that dissemination of scientific research does 
not usually accommodate this type of media. However, the impact of such simple visual 
data should not be under-estimated. It can actually provide a wealth of information and 
improve the knowledge and understanding for the vast majority of stakeholders or experts 
who are emerged in the subject matter on a daily basis.  
  
Section 03 - Need for more data 
1. Real use of research studies 
Information presented in scientific literature provides relevant but often limited data for 
increasing understanding of the performance of stationary throwers.  
Informal surveys of those working with stationary throwers confirmed that they often deem 
scientific publications: 
• Too distant from practical issues. Information provided is perceived as difficult to 
transfer onto the field of play. In addition, research outcomes alone do not provide 
enough elements for a sound understanding of all aspects in terms of design of training 
programs, throwing frames and classification systems.  
• Too difficult to find. This verified that there is limited access to those stakeholders 
outside the academic world.  
Thus, stakeholders can only rely partially on scientific research to improve their understanding of 
the performance of stationary throwers.  
 
2. Resources currently used 
Our regular exchanges with participants revealed that they tend to use alternative means to 
improve this understanding, including recognised and ad hoc technical documentation as well as 
direct observations from other athletes and coaches. 
 
a) Technical documentation 
Participants revealed that most of their conceptual knowledge comes from a variety of technical 
documentations with a focus on training. These include: 
• Recognised sources, such as Modern Athlete and Coach [20]. 
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• Ad hoc sources, such as specialised websites or various training manuals provided by 
individual NPCs and/or educational bodies. 
However, particular information on stationary throwing is marginal. Consequently, there is a 
demand for more practical and useful information presented in a comprehensive manner.  
 
b) Direct observations 
Participants reported that their knowledge and understanding comes essentially from direct 
observations. They gain a great deal of information by actually watching elite athletes and 
coaches working together in training and/or competitive environments. 
Such observations can be conducted in various ways: 
• by watching the broadcasted events. Unfortunately, stationary throwing events are 
rarely the major event on the field of play. Thus, television coverage is rare.  
• by witnessing the event. This implies a physical presence which maybe more feasible 
for local and national events. However, attending a world-class event is much less likely 
due to the time and financial commitments required.  
• by accessing home video taken during the event. Such footage is sometimes difficult to 
use. It is often filmed from the stands. This means that the recording might be shaky, on 
an odd angle and/or obstructed by people around the cameraman and/or the athlete.  
Although video footage would be a valuable asset for the participants, none of these options are 
easy to implement and fully relevant. Consequently, there is a need for good quality video 
recordings of elite stationary throwers during world-class events. 
 
3. Previous experience with resource packages 
An initial version of this resource was produced following video recording for coaching purposes 
during the 2004 Athens Paralympic Games [16]. However, this resource package included a 
smaller number of parameters. For example, it focused exclusively on Australian athletes.  
Furthermore, it was circulated only amongst Australian coaches as required by the IPC. They 
found this package particularly useful despite the narrow scope of the analysis.  
The positive feedback encouraged the team of authors to replicate this experience with a more 
complete and sophisticated suite of resource packages made widely available to all 
stakeholders, as detailed later in this document. 
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Chapter 2. 
Why this resource? 
 
Section 01 - Contextual background 
 
1. Unique research opportunity 
The IPC Athletics World Championships and Paralympic Games usually occur alternatively 
every four years. The last IPC Athletics World Championships took place in Assen, The 
Netherlands, in September 2006. 
The IPC Sports Science Committee gave permission for Dr Laurent Frossard and Alison 
O’Riordan, affiliated with QUT, Athletics Australia and the AIS, to conduct a research project 
during the 2006 IPC Athletics World Championships. This permission allowed unique video 
recordings of several classes from the field of play. It also provided access to official resources 
which contributed to the collation of information relating to athlete performances.  
 
2. Initial research focus  
Initially, the focus of this project was the kinematic measurements of athletes during the three 
main stationary throwing events (shotput, discus and javelin). The ultimate aim was to provide 
coaches, athletes, sport scientists and classifiers with the true determinants of the performance 
of elite stationary throwers. This included exploring the relationship between performance and 
(A) the initial conditions of the implement at release, (B) the sequence of actions prior to release 
and (C) the design of the throwing frame.  
 
3. The Parashot Project 
This research was part of a larger on-going project, named “Parashot Project”, conducted by a 
multi-disciplinary team from QUT, Athletics Australia and the AIS [27-31]. Over the last eight 
years, this team has focused on developing innovative tools for evidence-based training of 
stationary throwers [2]. This work started at the Sydney 2000 Paralympic Games, where 
kinematic data of stationary shot-putters in a limited number of classes was collected for the first 
time during a major international competition. Data was also collected during the 2002 IPC 
Athletics World Championships in Lille, and regularly during national and local Australian 
competitions. 
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Section 02 - Readership 
1. Primary audience 
This resource is primarily designed for coaches, athletes and biomechanists. Other resources 
with similar format have been developed for classifiers, as well as officials and referees.  
 
2. Other stakeholders 
This resource can provide interesting information for the groups mentioned above but also for  
other stakeholders including people involved in the 2006 IPC Athletics World Championships, 
stationary throwing events, sports for persons with a disability and other interested parties. 
 
Section 03 - Scope 
1.  Report for the IPC SSC: overarching document 
Most of the information presented in this resource derives from a larger and more 
comprehensive report written by the team of authors for the Sports Science Committee of the 
International Paralympic Committee.  
This report provides some of the research outcomes conducted during the 2006 IPC Athletics 
World Championships and additional original materials. For instance, the scope of this report is 
characterised by two typical attributes of a transversal study:  
1. The range of groups observed is wide. Information is presented for all male and female 
classes (F32 to F58) participating in stationary shotput, discus and javelin events.  
2. The range of variables analysed is narrow. Results mainly focus on performance as 
the most relevant parameter. Emphasis was placed on the distribution of performance 
within a throwing activity (inter-class analyses) and within a given class (intra-class 
analyses). 
 
This report is designed to interest all stakeholders of stationary throwing events including 
biomechanists, classifiers, coaches, athletes, officials, referees, etc. The specific content of each 
subsequent resource is presented in Table 1 (p 26). 
 
2. Scope of this resource 
The scope of this resource includes all the information presented in the above report that is 
relevant to coaches, athletes and biomechanists.  
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Table 1. Overview of table of content of report and subsequent resources. 
  
Report 
for SSC 
of IPC 
Biomecha-
nists and 
classifiers 
Athletes 
and 
coaches 
Referees 
and 
officials 
 
ISBN 
978-0-
9805274-0-7
ISBN 
978-0-        
9805274- 1-4 
ISBN 
978-0-
9805274-2-1
ISBN 
978-0-
9805274-3-8
Inter-class analysis X X X   
Class-to-class and gender-to-gender distributions X X X   
Performance dispersion X X X   
Comparative matrices X X     
Class-to-group of disability distribution X X     
Performance continuum X X     
Intra-class analysis X X X   
Performance data X X X X 
Descriptive statistics of performance X X X   
Individual statistical analysis X  X   
Overall statistical analysis X X     
Distribution of performance X X     
Rule Compliance X     X 
Individual statistical analysis X     X 
Overall statistical analysis X     X 
Performance and features of throwing frame X  X X 
 
Section 04 - Originality  
This is the first time that such a resource focusing on all stationary throwers has been put 
together and made widely available. The originality of this resource relies on unique data sets 
formatted and presented in a comprehensive way. For instance, the present document is in part 
a “book of data”. It is purposely different from a classical textbook or piece of research. 
 
1. Unique data sets 
The first unique data set involves the analysis of the distribution of performance for all male and 
female classes (F32 to F58) participating in stationary shotput, discus and javelin events.  
The second unique data set relies on the video files of approximately 600 individual attempts of 
athletes in 19 classes.  
 
2. Comprehensive format 
The presentation of results is original in many ways. However, the most important innovations 
include, but are not limited to: 
• Sets of figures and tables demonstrating the inter-class distribution of performance (e.g. 
performance dispersion).  
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• Proposition of taxonomy of throwing frame design. This is the first time that the 
features of the throwing frame are described. Each feature has been identified, defined, 
illustrated and quantified (e.g. number of athletes and mean performance).  
• Links between the book of data and video files enabling a “click and play” to visualise 
individual attempts (for DVD only). This allows unlimited access and replay of actual 
events at the user’s convenience.  
 
Section 05 - Purpose  
The ultimate purpose of this resource is to empower coaches and athletes, and to facilitate 
training.  
 
1. Improving understanding 
The primary purpose of this resource is to improve understanding for those directly involved in 
training and performance analysis. This will be achieved by enabling them to base some of their 
decisions on data and video provided in this resource. For instance, it should enable evidence-
based training, throwing frame design and research (Table 2, p 28). 
 
a) Evidence-based training 
Athletes who competed in the 2006 IPC Athletics World Championships can look at their own 
attempts from several angles. This is particularly valuable for athletes with spinal cord injury or 
cerebral palsy as their proprioception might be altered. Visual feedback is essential to help them 
construct the actual image of their throwing technique.  
All athletes and coaches can use the data provided to observe and compare the range of 
techniques as well as to determine the level of performance and ranking of their athletes. Also, 
this information can assist in developing models of best practice of the performance, which can 
be particularly useful for participants involved at local and national levels.  
This information should help athletes and coaches make informed decisions relating to the 
design of the throwing frame and training program components including throwing technique, 
and strength and conditioning.  
 
b) Evidence-based design of the frame 
Engineers, athletes and coaches can use the data provided to establish relationships between 
features of throwing frame and performance. This is particularly relevant since the design of 
most frames has been driven by a trial and error approach relying on apparent functionality and 
sensations of comfort [1, 2]. 
This information should help engineers, athletes and coaches to make informed decisions 
relating to throwing frame design.  
Ultimately, this might help to establish guidelines for throwing frame design, with emphasis on 
functionality, efficiency and safety. Currently, there are no such guidelines available. 
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c) Evidence-based research 
Scientists such as Biomechanists can use all information provided to refine research protocols. 
For instance, performance data can be used to determine new research hypotheses. The 
number of athletes and trials in all classes and sub-classes can assist in clustering groups for 
statistical analysis . 
 
Table 2. Overview of benefits for evidence-based training, design of frame and research. 
 
2. Facilitating training  
The secondary purpose of this resource is to facilitate the training of coaches. 
This resource should also been seen as a training tool. Furthermore, respective training and 
governing bodies (e.g. NPCs, IPC, etc) are encouraged to use some of the material to train and 
debrief their participants.  
 
Participants Data analysis Outcomes Long-term benefits 
Evidence-based training 
• Improve 
performance 
• Athletes 
• Coaches 
• Observe the range of techniques  
• Compare technique  
• Determine level of performance 
• Rank athletes in relation to class 
• Derive models of best practice 
• Self-observation 
• Design of frame 
• Training program 
o Throwing 
technique 
o Strength and 
conditioning 
Evidence-based design of the frame 
• Engineers 
• Athletes 
• Coaches 
• Establish relation between 
features and performance 
• Design of frame 
• Safety norms 
Evidence-based research 
• Improve 
basic 
knowledge 
• Scientists • Baseline data of performance • Determine new 
research hypothesis  
• Number of athletes in sub-classes • Clustering groups 
for statistical 
analysis 
• Camera positions • Setup for video 
recording 
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Chapter 3. 
How to use this resource? 
 
The aim of this chapter is to provide guidelines on the best way to use this resource linking 
performance data and video files. 
 
Section 01 - There is a way! 
1. Wealth of information  
This resource includes a wealth of information on 103 stationary throwers (77 males, 26 
females) competing in 56 events (18 shotput, 20 discus, 18 javelin) amalgamated into more than 
600 video files and a long document.  
At first glance, the abundance of data might appear overwhelming for the reader. Furthermore, 
some readers might be interested in only a few data sets, such as all three medallists in all 
classes. 
This document is designed to facilitate the navigation and finding of information. 
 
2. ePrint version  
The book alone can be downloaded free of charge from QUT ePrint depository at 
http://eprints.qut.edu.au/view/person/Frossard,_Laurent.html. This version does not include links 
with video files.  
 
3. General structure of the DVD 
This book is also presented in DVD format that links together two types of media according to 
the following structure.  
The document controls video files by the mean of hyperlinks. A link with each available video file 
has been created in the basic performance data tables (see Chapter 6.Section 01 - 1). Only the 
performances that are underlined are those hyperlinked to video files (e.g. Table 16, p 53).  This 
means a simple click on the link should be sufficient to open the file and see the video as 
detailed below. 
The video files can also be opened independently using Windows Explorer or any other file 
manager on your computer. Usually, this software will launch automatically after insertion of the 
DVD.  
A “Readme file” has been saved on the DVD providing complementary information. 
It should be noted that most of the information related to video files is only relevant to the DVD, 
as the ePrint version does not include hyperlinks.  
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Section 02 - How to use the document? 
1. How to read the PDF file? 
The document has been saved as a PDF file. This is the standard file format for document 
exchange. Accessing this file requires “Adobe Reader” software that can be downloaded free of 
charge from http://www.adobe.com/. 
  
2. Organisation 
The best way to find relevant information is to be familiarised with the organisation of the next 
chapters.  
• Chapter 4 details the method. It provides an overview of the range of the data, the 
technique used to gather the information and the scope of the analysis for the two data 
sets used, i.e. performance data and video files.   
• Chapter 5 details the inter-class analyses. It provides an overview of the distribution of 
performances within a throwing activity in relation to gender and/or groups of classes. 
First an introduction to data sets is presented, followed by the information about shotput, 
discus and javelin. 
• Chapter 6 details the intra-class analyses. It provides an overview of the distribution of 
performances within a given class. This is by far the largest chapter including over 50 
sections. First an introduction to data sets is presented. The information is organised with 
the following order: classes (from F32 to F58), gender (Male, Female) and events 
(shotput, discus, javelin).  
 
3. How to navigate within the document? 
The following features should facilitate the navigation within the document:  
• Table of contents. Each heading in the table of contents should be linked to the heading 
in the text. Place the mouse on the text and follow the prompt (CTRL+ click to follow link).  
• Lists of Tables and Figures. The sequence of Tables and Figures reflects the 
organisation of the information. Consequently, these lists should ease the orientation 
toward a specific data set. Each illustration in the list is also linked to the illustration in the 
text. Place the mouse on the text and follow the prompt (CTRL+ click to follow link).  
• Using the “hub”. A table has been created in Chapter 6 organising the information per 
class and event (Table 9, p 48) as well as per male and female athletes. The table can be 
used as a “hub”. Returning to this place allows for easy location of all data sets in this 
chapter.  
 
Section 03 - How to see the video files? 
This section only applies to the DVD. It is irrelevant for the ePrint version since no hyperlinks 
were included.  
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The video files have been saved in WMV format. This is a standard format presenting several 
technical benefits such as an advantageous compromise between quality and file size. This 
format is readable by most free of charge video players or commercial motion analysis software. 
However, a free of charge software provided by PrismPlus Video Converter will assist you in 
changing the format if necessary (See: http://www.nchsoftware.com/prism/plus.html). 
 
1. Free of charge video player software 
Typically, this software will open automatically when you click on the underlined text. The most 
common video player software includes, but not limited to: 
• Media Player: http://www.microsoft.com/downloads/ 
• RealPlayer: http://www.real.com.au/ 
• QuickTime: http://www.apple.com/quicktime/ 
These products are sufficient for a simple view of video. However, they allow little interaction and 
control over the display. Most video player software only provides access to the cursor to pause 
or manually slowing down the speed. 
Alternatively, other free of charge sport specialised Windows Media Player software, such as 
Sport Video Player (http://www.yessoft.com/dnn/), can be used. It enables a frame-by-frame 
review and slow motion play.  
 
2. Commercial motion analysis software 
They present the advantage of having user-friendly interactive features, allowing modifying the 
speed, zoom-in, overlapping several views, making written comments on screens, etc. The most 
common motion analysis software includes, but not limited to:    
• Dartfish: http://www.dartfish.com/select_country.jsp 
• MotionPro!: http://www.motionprosoftware.com/ 
• MotionView!: http://www.allsportsystems.com/index.html 
• Multimedia Video Task Analysis: http://mvta.engr.wisc.edu/ 
• MVS 330: http://www.umich.edu/~mvs330/map.html 
• ProAnalyst: http://www.xcitex.com/html/proanalyst_description.php 
• SiliconCOACH: http://www.siliconcoach.com/ 
• SIMI Motion: http://www.simi.com/en/products/motion/index.html 
• SMART: http://www.eci-soft.com/ 
• Sports Motion: http://www.sportsmotion.com/ 
• SportsCad Motion Analysis: http://www.sportscad.com/ 
• Swinger: http://www.swinger.com.au/ 
• TEMPLO: http://www.mar-systems.co.uk/va_temploHome.asp 
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3. To know more 
A simple Google search (http://www.google.com) on “video player software” and “motion 
analysis software” will provide you with further sources. In addition, Wikipedia has several pages 
focusing on video players (http://en.wikipedia.org/wiki/Video_player) and comparative analyses 
of different video players (http://en.wikipedia.org/wiki/Comparison_of_media_players). 
 
Section 04 - Tips 
1. Tip 1: Copy on hard disk 
Scrolling up and down the PDF file might be slow when it is opened from the internet browser or 
the DVD. One way to solve the problem is to save the file onto the computer’s hard drive.  
The most important thing is to keep the folders’ hierarchy. This means that the folders and file 
names must be kept identical to the DVD. Otherwise, some links in the document might be 
interrupted. 
This should speed up the access to the information, however, it does require approximately 2 
GB of space.  
 
2. Tip 2: Printing  
Be aware that the document is approximately 130-pages long. Some pages include only one or 
two illustrations. It might be useful to first print the table of contents and then select the relevant 
sections before printing the whole document. It could also be printed with two-page per page 
option. 
 
3. Tip 3: Get help 
Initially this document might appear daunting. However, it is simpler than it looks. It might be 
worth asking some initial guidance from someone familiar with computers. Only a few minutes 
will be required to give you the basic directions to make the best out of this resource.   
 
4. Tip 4: Contacting us 
Alternatively, enquiries can be made via an email sent to the following addresses: 
• toolkit_for_stationary_throws@yahoo.com.au  
• laurentfrossard@yahoo.com.au 
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Chapter 4. 
Method 
 
The aim of this chapter is to provide an overview of the range of the data, the technique used to 
gather the information and the scope of the analysis using the two data sets, performance data 
and video files. More detailed information on data analysis is presented in the introduction of 
Chapters 5 and 6, focusing on inter- and intra-class analyses. 
 
Section 01 - Performance data 
1. Range of data 
The first data set comes from mining of performance data for every male and female stationary 
throwing event from the 2006 IPC Athletics World Championships. This included shotput (18 
classes), discus (20 classes) and javelin (18 classes) events for all F30s’ (F32 to F34) and F50s’ 
(F51 to F58) classes, as presented in Table 9 (p 49). 
 
2. Data mining  
The performance data was either fully or partially derived from the official documents provided 
by the organising committee and IPC Athletics. These documents included the start list and final 
results sheets for each event. This performance reported was measured by the referees and 
officials using either a tape measure with an accuracy of ±1 cm or a laser pointer with an 
accuracy of ±1 mm. 
This information is provided in the first section for each class entitled “Basic Performance Data” 
(Chapter 5). 
 
3. Scope of analysis 
The initial analysis of the performance data was twofold:  
• Inter-class analyses aimed at providing an overview of the distribution of performances 
within a throwing activity in relation to gender and/or groups of classes. This analysis was 
supported by the presentation of performance dispersion. Further information and all the 
results are presented in Chapter 5. 
• Intra-class analyses aimed at providing an overview of the distribution of performances 
within a given class. This analysis was supported by the presentation of descriptive 
statistical analysis of each athlete. Further information and all the results are presented in 
Chapter 6. 
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Section 02 - Video recording 
1. Range of data 
The second data set presented in this document comes from video recordings of 600 attempts of 
103 Athletes (77 males, 26 females) from 38 NPCs from 10 classes (F33, F34, F52-F58) who 
participated in 14 Events (10 shotput, 3 discus, 1 javelin).  
The recording of all classes was unattainable due to climate conditions (e.g. rain), organisational 
conflicts (e.g. classes occurring simultaneously), time-constraint, etc. The decision for the 
recording of a class was made depending on availability of resources and time.  
 
2. Video recording: event-constraint procedure 
As explained in previous publications [15, 17, 32-34], video recording during world-class events 
must be approached differently than the typical video recording during training or in motion 
analysis laboratories [13, 14]. The flexibility of these latter environments enables an 
experimental setup to be established based on trial and error where quality control is achieved 
through multiple recordings, until the desired kinematic parameters (e.g. shot trajectories) are 
determined with satisfactory accuracy.  
Recording in open environments results in more of an event-constraint procedure with additional 
technical barriers, including lack of control over the event and the necessity of a non-disruptive 
recording procedure. This means there is a once-only chance to record every single attempt. 
Space to position only one or two cameras is limited. In addition, there are possible obstructions 
of the field of view by equipment, referees, officials, TV crew, etc.  
Guidelines detailing the practical aspects of the camera setup during world-class events has 
already been presented in depth in several papers [17, 32-34]. Thus, only the key elements of 
the step-by-step procedure required to produce these video files is presented in the following 
sections. 
• Step 1: Camera setup. Each attempt was recorded using two digital video cameras 
(SONY, Digital Handycam DCR-TRV15E) set at a sampling rate of 25 Hz (Figure 1). The 
first camera was placed on the right side of the pit for most of the events. Attempts were 
made to place the camera perpendicular to the pit. The second camera was placed either 
at the front (shotput) or at the back (shotput, discus and javelin) of the pit. In both cases, 
the position depended on the space available. Both cameras were positioned on tripods 
at a height of approximately 1.10m. When possible, the cameras on the side and the back 
were placed relatively close to the pit in order to reduce the possibility of intrusion in the 
field of view from TV crews, other equipment and/or referees. The angle between the 
optical axis of the cameras and the plane of action was approximately 900. The field of 
view of the camera included the full-length (approx 2.60 m) and full-width (approx 1.60 m) 
of the pit. The field was also enlarged in the direction of the throw to secure the recording 
of at least the first five frames of the implement’s aerial trajectory. The zoom was 
occasionally used to optimise the appropriate field of view. These positions resulted in a 
pixel resolution ranging from 0.95 cm to 1.85 cm, depending on the camera’s position and 
zoom setting. 
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Figure 1. Typical position for the first (A) and second cameras (B and C).   
 
 
• Step 2: Video recording. All attempts were recorded on MiniDV tapes. The duration of 
the video recording of each attempt was approximately seven seconds. The recording 
started when the official handed the implement to the athlete, and ended shortly after the 
implement landed on the ground.  
• Step 3: Video digitizing and synchronisation. The video recordings were digitized at 
50 Hz using Digitiser 5.0.3.0 software (SiliconCOACH Ltd, Dunedin, New Zealand). The 
50 Hz sampling frequency was achieved by de-interlacing each video frame. Both views 
from the first and second camera were synchronised using the instant of release of the 
implement. 
• Step 4: Video editing. Each video clip associated with this document included three 
types of scenes (Figure 2): 
o First scenes include the copyright, disclaimer and terms of use. This indicates 
that the video file was recorded during the 2006 International Paralympic 
Committee Athletics World Championships held in Assen, The Netherlands by a 
team from the Queensland University of Technology, Athletics Australia and the 
Australian Institute of Sport. It is also mentioned that the recording was approved 
by the Sports Science Committee of the International Paralympic Committee. 
Then, it is stated that the file is owned by the Queensland University of Technology 
and made available to the community. Finally, it explicitly indicates that no 
commercial benefits can be derived from this file. This means that the file cannot 
be provided in exchange for money and/or other benefits by any party or individual 
other than the representatives of the Queensland University of Technology.  
o Middle scenes include the video files with both views as created in Step 3. 
These scenes present the throwing action (middle screen) and additional 
contextual information, such as: event (top screen), class, ranking, athletes’ last 
and first names, attempt number, performance in metres and institutions 
responsible for the recording (bottom screen). 
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o Last scenes include the acknowledgements and funding. This acknowledges 
the authors of the video file, namely Laurent Frossard (Queensland University of 
Technology) and Alison O’Riordan (Athletics Australia) as well as the other 
contributors, namely Scott Goodman (Athletics Australia), Keith Lyons (Australian 
Institute of Sport), Chris Cohen (IPC Athletics) and David McCosker (QUT). It is 
also indicated that this recording was partially funded by Athletics Australia and 
QUT Strategic Links with Industry Grant. 
 
Figure 2. First, middle and last scenes of a video file.  
First scenes 
 
Middle scenes Last scenes 
 
3. Scope of analysis 
These video files were used to describe the relationship between performance and the features 
of the throwing frame. This analysis is one of the innovations of this work because it is the first 
time that: 
• A comprehensive characterisation of primary and secondary features of the throwing 
frame is proposed. This characterisation focuses on body positions (Table 3), seating 
arrangements (Table 4), foot attachments (Table 5), non-throwing arm postures (Table 6), 
foot positions (Table 7) and pole stiffness (Table 8). The features relate to positional 
changes of the athlete during the course of the throwing action. For standardisation 
purposes the position at the instant of release was taken as the point of reference. The 
data was gathered based on this position. 
• Examples of number of athletes and average performance for each feature is 
provided for the following events and classes: 
o Shotput: male (F33, F34, F52, F55, F56, F57, F58) and female (F54, F55, F56, 
F57, F58) 
o Discus: male (F33, F34, F52) and female (F54, F55, F56) 
o Javelin: male (F52)  
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Table 3. Definitions and examples of body positions. 
Side on  
The line passing by the athlete’s hips is 
close to parallel to the direction of throw 
Front on  
The line passing by the athlete’s hips is 
close to perpendicular to the direction of 
throw 
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Table 4. Definitions and examples of seating arrangements. 
Chair  
A platform on which the athlete sits with a 
back or arm rest attached 
Stool  
A platform similar to a chair with no back or 
arm rests 
Straddle  
A smaller platform than either a chair or 
stool which the athlete straddles as opposed 
to sitting normally 
Other  
Any original seating arrangements not 
encompassed adequately by the other 
definitions 
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Table 5. Definitions and examples of foot attachments. 
Free  
The foot is free to move and  not attached in 
any means 
 
Locked  
The foot is attached to the foot plate without 
apparent movement between the heel and 
foot plate 
 
Strapped  
The foot is attached to the foot plate with 
possible separation between the heel and 
foot plate 
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Tucked  
The foot is placed behind a fixed feature of 
the throwing frame restricting the range of 
movement 
Other  
The athlete’s lower limb has been 
amputated and no prosthesis was present. 
In this case typically the limb in question 
was strapped to the frame at the lowest 
possible point 
 
Table 6. Definitions and examples of non-throwing arm postures. 
Free  
The non-throwing arm is not attached or 
gripping anything 
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Gripping arm rest  
The athlete is using their non-throwing arm 
to grip a solid arm rest 
Elbow resting  
The athlete’s elbow is resting on an arm rest 
or on their lap 
 
 
Table 7. Definitions and examples of foot positions. 
On floor 
The foot is actually in contact with the 
ground surface at the instant of release 
Off floor  
The foot is not in contact with the ground 
surface or in contact with some part of the 
throwing frame (e.g. foot plate) 
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Not applicable  
The athlete’s lower limb has been 
amputated and no prosthesis was present 
 
 
Table 8. Definitions and examples of pole stiffness. 
Rigid pole  
The athlete’s non-throwing arm is either 
attached to or gripping a pole which does 
not appear to deform as force is applied 
Flexible pole  
The non-throwing arm is either gripping or 
attached to a pole which deforms noticeably 
as force is applied 
 
4. Biomechanical analysis of video files 
Video files are presented to provide simple visual feedback using a narrative approach [2]. A 
more thorough biomechanical analysis based on tracking of body landmarks is limited due the 
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features of the video clips (e.g. small resolution, split screen, zoom-out scenes, lack of 
calibration points, etc). 
Biomechanical analysis of the original video files is part of subsequent developments for this 
project. However, the authors would be delighted to engage with any researcher wanting to 
analyse some files. Original files may be provided upon request and presentation of the outline 
of the associated project of research. Please feel free to contact the authors for further 
information via an email sent to the following addresses: 
• toolkit_for_stationary_throws@yahoo.com.au  
• laurentfrossard@yahoo.com.au 
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Chapter 5. 
Inter-class analysis 
 
The main aim of the inter-class analyses is to provide an overview of the distribution of the 
performances within a throwing event in relation to gender and/or groups of classes. 
Section 01 provides an introduction to the data sets used and describes the graphs and tables.  
The other section corresponds to the performance dispersions for each event analysed.  
 
Section 01 - Introduction to data sets 
The class-to-class and gender-to-gender distributions of performance are presented using 
performance dispersion graphs for all male and female classes.  
The vertical axis corresponds to performance expressed in metres. The horizontal axis 
corresponds to all attempts ranked from the lowest to the highest of each class going from F32 
to F58. The graph presents two data sets per class including male and female performances.  
This provides an overall visual feedback of the gender-to-gender and class-to-class dispersion of 
performance. 
 
Section 02 - Performance distribution 
Figure 3. Female and male shotput for all classes: performance dispersion. 
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Figure 4. Female and male discus for all classes: performance dispersion. 
 
Figure 5. Female and male javelin for all classes: performance dispersion. 
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Chapter 6. 
Intra-class analysis 
 
The main aim of the intra-class analyses is to provide an overview of performance distribution 
within a given class. 
Section 01 provides an introduction to the data sets used and describes the tables presented in 
Section 02. The other sections feature the tables for each class analysed.  
 
Section 01 - Introduction to data sets 
The performance data was used to look at the descriptive statistical analysis of each athlete. 
The video files were also used to inform on the relationship between performance and the 
features of the throwing frame. 
 
1. Performance data  
Basic performance data corresponds to the final results provided by the organising committee. 
These results are presented in tabular form. The rows correspond to each athlete. The columns 
include the following information: 
• Ranking. Athletes are presented by increasing ranking order from Gold medallist to last 
placed athlete. 
• Attempt. The attempts are presented by order of appearance from the first to the last. A 
cross indicates that the attempt was failed. The figure corresponds to the actual 
performance of the attempt as measured by the officials.  
• Order. This indicates the order of appearance of the athletes within the starting list.  
• Other. This column provides additional information about the performance (e.g. WR: 
World Record, PB: Personal Best). 
The performance figures underlined in the PDF file have a video file link of the attempt attached. 
Clicking on this link will open the video file.  These video links are only available in the DVD 
format. 
 
2. Descriptive statistics of the performance 
The individual statistical analysis of performance is aimed at assessing the repeatability or 
consistency of each athlete. These results are presented in tabular form. The rows correspond 
to each athlete. The columns include the following information: 
• Ranking. Athletes are presented in increasing ranking order from Gold medallist to the 
last placed athlete.  
• N. This is the number of throws taken into consideration. 
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• Mean. Expressed in metres, this is the mean or average of the performance for the 
number of throws considered for each athlete. 
• SD. Expressed in metres, this is the Standard Deviation of the mean performance.  
• COV. The Coefficient of Variation corresponding to the standard deviation above the 
mean.   
• Min. Expressed in metres, this provides the minimum performance of the athlete.  
• Max. Expressed in metres, this provides the maximum performance of the athlete. 
• Range. Expressed in metres, this is the difference between the maximum and minimum 
performances. 
 
3. Performance and features of throwing frame  
This relationship is presented in tabular form. The rows present each feature of the throwing 
frame as described in Chapter 4.Section 02 - 3. The columns provide the descriptive information 
about the performance, including: 
• Number of athletes. This corresponds to the total number of athletes in the class that 
presented a given feature. 
• Mean. Expressed in metres, this is the mean of the performance for athletes presenting a 
given feature. 
• SD. Expressed in metres, this is the Standard Deviation of the performance for athletes 
presenting a given feature. 
• COV. The Coefficient of Variation corresponding to the standard deviation above the 
mean. 
• Min. Expressed in metres, this provides the minimum performance for athletes presenting 
a given feature. 
• Max. Expressed in metres, this provides the maximum performance for athletes 
presenting a given feature. 
• Range. Expressed in metres, this is the difference between the maximum and minimum 
performances for athletes presenting a given feature. 
 
4. Overview of classes and events presented 
The information was organised in relation to class and event (Table 9), as well as for male and 
female athletes.  
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Table 9. List and links for each event. 
Class Shotput Discus Javelin 
Male 
F32 Section 02 - p 49 Section 03 - p 50 Not in program 
F33 Section 05 - p 52 (VF) Section 06 - p 54 (VF) Section 07 - p 56 
F34 Section 11 - p 60 (VF) Section 12 - p 62 (VF) Section 13 - p 64 
F51 Not in program Section 17 - p 68 Not in program 
F52 Section 18 - p 69  (VF) Section 19 - p 71 (VF) Section 20 - p 73 (VF) 
F53 Section 23 - p 77 Section 24 - p 78 Section 25 - p 79 
F54 Section 28 - p 82 Section 29 - p 83 Section 30 - p 84 
F55 Section 34 - p 90 (VF) Section 35 - p 92 Section 36 - p 93 
F56 Section 40 - p 99 (VF) Section 41 - p 101 Section 42 – p 102 
F57 Section 46 - p 108 (VF) Section 47 - p 110 Section 48 - p 111  
F58 Section 52 - p 116 (VF) Section 53 - p 118 Section 54 - p 119 
Female 
F32 Section 04 - p 51 Not in program Not in program 
F33 Section 08 - p 57 Section 09 - p 58 Section 10 -  p 59 
F34 Section 14 - p 65 Section 15 - p 66 Section 16 - p 67 
F51 Not in program Not in program Not in program 
F52 Not in program Section 21 - p 75  Section 22 - p 76 
F53 Not in program Section 26 - p 80 Section 27 - p 81 
F54 Section 31 - p 85 (VF) Section 32 - p 87 (VF) Section 33 - p 89 
F55 Section 37 - p 94  (VF) Section 38 - p 96 (VF) Section 39 - p 98 
F56 Section 43 - p 103 (VF) Section 44 - p 105 (VF) Section 45 - p 107 
F57 Section 49 - p 112 (VF) Section 50 - p 114 Section 51 - p 115 
F58 Section 55 - p 120 (VF) Section 56 - p 122 Section 57 - p 123 
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Section 02 -  F32 Male shotput 
 
1. Basic performance data  
 
Table 10. F32 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 X X 7.75 X 8.27 8.42 11 WR 
2 8.29 X X 7.43 X X 8 PB 
3 7.17 7.68 7.45 X X X 2 PB 
4 6.39 6.97 6.97 6.34 6.68 6.93 1 PB 
5 5.57 6.28 5.68 5.07 5.27 5.61 4  
6 5.59 6.25 X X X X 12 PB 
7 5.54 5.18 5.50 5.13 4.95 5.56 3  
8 X 5.45 X X X X 6  
9 X 5.22 X NQ NQ NQ 9  
10 X X 4.94 NQ NQ NQ 5  
11 X X X NQ NQ NQ 7  
12 X X X NQ NQ NQ 10  
 
 
2. Descriptive statistics of performance 
 
Table 11. F32 male shotput: individual statistics of performance.  
Ranking  N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 8.15 0.35 0.043 7.75 8.42 0.67 
2 2 7.86 0.61 0.077 7.43 8.29 0.86 
3 3 7.43 0.26 0.034 7.17 7.68 0.51 
4 6 6.71 0.29 0.043 6.34 6.97 0.63 
5 6 5.58 0.41 0.074 5.07 6.28 1.21 
6 2 5.92 0.47 0.079 5.59 6.25 0.66 
7 6 5.31 0.26 0.048 4.95 5.56 0.61 
8 1 5.45 N/A N/A 5.45 5.45 N/A 
9 1 5.22 N/A N/A 5.22 5.22 N/A 
10 1 4.94 N/A N/A 4.94 4.94 N/A 
11 N/A N/A N/A N/A N/A N/A N/A 
12 N/A N/A N/A N/A N/A N/A N/A 
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Section 03 - F32 Male discus 
 
1. Basic performance data 
 
Table 12. F32 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 18.33 18.53 18.62 X 16.38 16.66 4 PB 
2 X 14.48 15.62 13.86 14.50 14.97 2  
3 X X X 14.21 X 15.56 1 PB 
4 14.92 12.55 15.14 12.02 15.42 14.53 5  
5 13.39 12.30 X 13.06 13.91 13.47 6  
6 10.91 9.95 10.72 10.07 9.64 10.21 3  
 
 
2. Descriptive statistics of performance 
 
Table 13. F32 male discus: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 17.70 1.09 0.062 16.38 18.62 2.24 
2 5 14.69 0.65 0.045 13.86 15.62 1.76 
3 2 14.89 0.95 0.064 14.21 15.56 1.35 
4 6 14.10 1.44 0.102 12.02 15.42 3.40 
5 5 13.23 0.60 0.045 12.30 13.91 1.61 
6 6 10.25 0.48 0.047 9.64 10.91 1.27 
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Section 04 - F32 Female shotput 
 
1. Basic performance data 
 
Table 14. F32 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 5.24 5.19 5.34 5.41 5.17 5.31 2  
4 3.84 3.82 3.93 3.99 3.90 4.00 3  
9 X X X NQ NQ NQ 9  
 
 
2. Descriptive statistics of performance 
 
Table 15. F32 female shotput: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 5.28 0.09 0.018 5.17 5.41 0.24 
2 6 3.91 0.07 0.019 3.82 4.00 0.18 
3 N/A N/A N/A N/A N/A N/A N/A 
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Section 05 - F33 Male shotput 
 
1. Basic performance data with links to video clips 
 
Table 16. F33 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 10.51 10.97 X X 9.37 X 4 WR 
2 7.18 9.44 8.77 X X X 6  
3 8.03 7.98 7.85 7.95 8.17 8.19 1  
4 X X X X 7.43 X 2  
5 6.51 6.58 6.58 X X X 3  
6 7.13 X X 6.33 X X 7  
7 5.40 X X X X X 5  
 
2. Descriptive statistics of performance 
 
Table 17. F33 male shotput: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 10.28 0.82 0.080 9.37 10.97 1.60 
2 3 8.46 1.16 0.137 7.18 9.44 2.26 
3 6 8.03 0.13 0.016 7.85 8.19 0.34 
4 1 7.43 N/A N/A 7.43 7.43 0.00 
5 3 6.56 0.04 0.006 6.51 6.58 0.07 
6 2 6.73 0.57 0.084 6.33 7.13 0.80 
7 1 5.40 N/A N/A 5.40 5.40 0.00 
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3. Features of throwing frame and performance 
 
Table 18. F33 male shotput: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 4 7.92 2.08 5.4 10.97 5.57 
Straddle 3 7.91 0.83 6.33 9.44 3.11 
Other 0 0 0 0 0 0 
Body 
position 
Front on 0 0 0 0 0 0 
Side on 7 7.91 1.44 5.4 10.97 5.57 
Attachment 
of front foot 
Free 3 7.45 0.98 5.4 8.19 2.79 
Locked 0 0 0 0 0 0 
Strapped 3 7.5 1.17 6.51 9.44 2.93 
Tucked 1 10.28 0.82 9.37 10.97 1.6 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 1 8.03 0.13 7.85 8.19 0.34 
Off floor 6 7.86 1.76 5.4 10.97 5.57 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 4 8.16 1.57 5.4 10.97 5.57 
Locked 2 7.51 1.28 6.51 9.44 2.93 
Strapped 1 7.43 0 7.43 7.43 0 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 5 8.22 1.46 5.4 10.97 5.57 
Off floor 2 6.78 0.44 6.51 7.43 0.92 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 3 7.32 0.97 5.4 8.19 2.79 
Right 4 8.57 1.63 6.33 10.97 4.64 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 2 8.86 2.05 6.33 10.97 4.64 
4 points 5 7.58 1.05 5.4 9.44 4.04 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 2 8.86 2.05 6.33 10.97 4.64 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 5.4 0 5.4 5.4 0 
Pole 
stiffness 
Flexible  1 8.46 1.16 7.18 9.44 2.26 
Rigid  3 7.53 0.7 6.51 8.19 1.68 
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Section 06 - F33 Male discus 
 
1. Basic performance data with link to video clips 
 
Table 19. F33 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 X 25.35 26.63 23.85 26.88 X 7 PB 
8 21.65 21.89 X X 20.51 20.77 12  
11 17.42 17.64 16.20 NQ NQ NQ 8  
12 9.78 11.84 12.40 NQ NQ NQ 3  
 
 
2. Descriptive statistics of performance 
 
Table 20. F33 male discus: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 4 25.68 1.39 0.054 23.85 26.88 3.03 
2 4 21.21 0.67 0.032 20.51 21.89 1.38 
3 3 17.09 0.78 0.045 16.20 17.64 1.44 
4 3 11.34 1.38 0.122 9.78 12.40 2.62 
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3. Features of throwing frame and performance 
 
Table 21. F33 male discus: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 2 22 4.72 16.2 26.88 10.68 
Straddle 2 16.98 5.35 9.78 21.89 12.11 
Other 0 0 0 0 0 0 
Body 
position 
Front on 2 19.53 7.77 9.78 26.88 17.1 
Side on 2 19.44 2.3 16.2 21.89 5.69 
Attachment 
of front foot 
Free 1 17.09 0.78 16.2 17.64 1.44 
Locked 1 21.21 0.67 20.51 21.89 1.38 
Strapped 0 0 0 0 0 0 
Tucked 2 19.53 7.77 9.78 26.88 17.1 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 1 17.09 0.78 16.2 17.64 1.44 
Off floor 3 20.14 6.09 9.78 26.88 17.1 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 4 19.49 5.5 9.78 26.88 17.1 
Locked 0 0 0 0 0 0 
Strapped 0 0 0 0 0 0 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 4 19.49 5.5 9.78 26.88 17.1 
Off floor 0 0 0 0 0 0 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 1 17.09 0.78 16.2 17.64 1.44 
Right 3 20.14 6.09 9.78 26.88 17.1 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 2 23.44 2.6 20.51 26.88 6.37 
4 points 2 14.21 3.3 9.78 17.64 7.86 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 2 23.44 2.6 20.51 26.88 6.37 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 11.34 1.38 9.78 12.4 2.62 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  1 17.09 0.78 16.2 17.64 1.44 
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Section 07 - F33 Male javelin 
 
1. Basic performance data 
 
Table 22. F33 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 22.59 21.62 X 20.78 X X 4 GR 
6 14.95 15.07 15.95 NT NT NT 5 PB 
9 X X 7.77 NQ NQ NQ 7  
 
2. Descriptive statistics of performance 
 
Table 23. F33 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 21.66 0.91 0.042 20.78 22.59 1.81 
2 3 15.32 0.55 0.036 14.95 15.95 1.00 
3 1 7.77 N/A N/A 7.77 7.77 0.00 
 
 
Performance analysis of stationary throwers: data for evidence-based training 
 
   57  
 
Section 08 - F33 Female shotput 
 
1. Basic performance data 
 
Table 24. F33 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 6.03 6.12 X 6.05 5.88 5.89 5 GR 
 
 
2. Descriptive statistics of performance 
 
Table 25. F33 female shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 5.99 0.11 0.018 5.88 6.12 0.24 
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Section 09 - F33 Female discus 
 
1. Basic performance data 
 
Table 26. F33 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
2 13.09 14.52 14.31 13.67 14.40 15.05 5 GR 
 
 
2. Descriptive statistics of performance 
 
Table 27. F33 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 14.17 0.69 0.049 13.09 15.05 1.96 
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Section 10 - F33 Female javelin 
 
1. Basic performance data 
 
Table 28. F33 female javelin: final results. 
Ranking Attempt Order 1 2 3 4 5 6 
3 X 13.19 X X 10.75 13.19 10 
10 X X X NQ NQ NQ 7 
 
 
2. Descriptive statistics of performance 
 
Table 29. F33 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 12.38 1.41 0.114 10.75 13.19 2.44 
2 N/A N/A N/A N/A N/A N/A N/A 
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Section 11 - F34 Male shotput 
 
1. Basic performance data with links to video clips 
 
Table 30. F34 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 10.52 10.41 10.21 9.70 10.18 9.98 3 PB 
2 8.72 X 8.92 9.49 10.31 X 2  
3 9.65 10.07 10.05 9.87 10.04 9.42 5  
4 8.98 X 8.78 8.24 8.08 8.05 4  
5 X 9.95 X 8.27 X 8.51 6  
6 X X 8.49 8.45 8.60 X 1  
 
2. Descriptive statistics of performance 
 
Table 31. F34 male shotput: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 10.17 0.30 0.029 9.70 10.52 0.82 
2 4 9.36 0.71 0.076 8.72 10.31 1.59 
3 6 9.85 0.26 0.027 9.42 10.07 0.65 
4 5 8.43 0.43 0.051 8.05 8.98 0.93 
5 3 8.91 0.91 0.102 8.27 9.95 1.68 
6 3 8.51 0.08 0.009 8.45 8.60 0.15 
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3. Features of throwing frame and performance 
 
Table 32. F34 male shotput: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 3 9.85 0.51 8.72 10.52 1.8 
Straddle 3 8.58 0.53 8.05 9.95 1.9 
Other 0 0 0 0 0 0 
Body 
position 
Front on 4 9.45 0.84 8.05 10.52 2.47 
Side on 2 9 0.68 8.45 10.31 1.86 
Attachment 
of front foot 
Free 1 8.91 0.91 8.27 9.95 1.68 
Locked 0 0 0 0 0 0 
Strapped 4 9.39 0.84 8.05 10.52 2.47 
Tucked 1 9.36 0.71 8.72 10.31 1.59 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 2 8.71 0.62 8.27 9.95 1.68 
Off floor 4 9.51 0.78 8.05 10.52 2.47 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 3 8.97 0.7 8.27 10.31 2.04 
Locked 0 0 0 0 0 0 
Strapped 3 9.54 0.82 8.05 10.52 2.47 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 3 8.97 0.7 8.27 10.31 2.04 
Off floor 3 9.54 0.82 8.05 10.52 2.47 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 2 10.01 0.31 9.42 10.52 1.1 
Right 4 8.79 0.66 8.05 10.31 2.26 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 1 8.51 0.08 8.45 8.6 0.15 
4 points 5 9.43 0.8 8.05 10.52 2.47 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 1 8.51 0.08 8.45 8.6 0.15 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 9.36 0.71 8.72 10.31 1.59 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  4 9.45 0.84 8.05 10.52 2.47 
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Section 12 - F34 Male discus 
 
1. Basic performance data with links to video clips 
Table 33. F34 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 38.74 39.12 39.65 35.63 38.60 39.98 11 WR 
2 34.36 35.17 38.16 X 37.13 35.18 5 PB 
4 33.86 X 35.23 X X X 9  
5 X 29.26 37.72 29.47 X X 6  
6 24.69 27.43 29.56 29.45 29.33 30.75 1 PB 
7 X X 28.08 25.08 23.88 29.81 10  
9 19.36 25.66 X NQ NQ NQ 4  
10 24.45 22.54 24.03 NQ NQ NQ 2 PB 
 
2. Descriptive statistics of performance 
Table 34. F34 male discus: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 38.62 1.56 0.040 35.63 39.98 4.35 
2 5 36.00 1.58 0.044 34.36 38.16 3.80 
3 2 34.55 0.97 0.028 33.86 35.23 1.37 
4 3 32.15 4.82 0.150 29.26 37.72 8.46 
5 6 28.54 2.16 0.076 24.69 30.75 6.06 
6 4 26.71 2.72 0.102 23.88 29.81 5.93 
7 2 22.51 4.45 0.198 19.36 25.66 6.30 
8 3 23.67 1.00 0.042 22.54 24.45 1.91 
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3. Features of throwing frame and performance 
 
Table 35. F34 male discus: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 3 30.48 5.44 19.36 38.16 18.8 
Straddle 5 31.95 6.32 22.54 39.98 17.44 
Other 0 0 0 0 0 0 
Body 
position 
Front on 3 28.22 4.06 22.54 37.72 15.18 
Side on 5 33.3 6.15 19.36 39.98 20.62 
Attachment 
of front foot 
Free 5 33.16 6.71 19.36 39.98 20.62 
Locked 1 28.54 2.16 24.69 30.75 6.06 
Strapped 2 29.04 4.46 23.88 37.72 13.84 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 6 33.06 5.49 19.36 39.98 20.62 
Off floor 2 25.41 2.58 22.54 29.81 7.27 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 7 32.01 6.36 19.36 39.98 20.62 
Locked 0 0 0 0 0 0 
Strapped 1 28.54 2.16 24.69 30.75 6.06 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 6 33.14 5.9 19.36 39.98 20.62 
Off floor 2 26.91 3.01 22.54 30.75 8.21 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 3 32 6.62 19.36 39.98 20.62 
Right 5 30.79 5.42 22.54 38.16 15.62 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 8 31.33 5.92 19.36 39.98 20.62 
4 points 0 0 0 0 0 0 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 8 31.33 5.92 19.36 39.98 20.62 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  0 0 0 0 0 0 
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Section 13 - F34 Male javelin 
 
1. Basic performance data 
 
Table 36. F34 male javelin: final results. 
Ranking Attempt Order 1 2 3 4 5 6 
4 22.86 22.30 23.29 X 22.37 22.20 3 
5 20.97 21.16 22.92 21.48 X 22.68 6 
 
 
2. Descriptive statistics of performance 
 
Table 37. F34 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 22.60 0.46 0.020 22.20 23.29 1.09 
2 5 21.84 0.90 0.041 20.97 22.92 1.95 
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Section 14 - F34 Female shotput 
 
1. Basic performance data 
 
Table 38. F34 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
2 6.60 6.90 6.99 6.60 6.55 6.71 4 PB 
5 5.49 5.33 5.84 X 5.07 5.48 7  
6 5.63 X 5.17 X 4.26 5.10 8  
7 4.66 5.11 4.99 4.47 5.09 5.36 1 PB 
8 4.68 4.78 4.65 4.06 4.13 X 6 PB 
 
 
2. Descriptive statistics of performance 
 
Table 39. F34 female shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 6.73 0.18 0.027 6.55 6.99 0.44 
2 5 5.44 0.28 0.051 5.07 5.84 0.77 
3 4 5.04 0.57 0.113 4.26 5.63 1.37 
4 6 4.95 0.33 0.066 4.47 5.36 0.89 
5 5 4.46 0.34 0.076 4.06 4.78 0.72 
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Section 15 - F34 Female discus 
 
1. Basic performance data 
 
Table 40. F34 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
4 X 16.36 17.24 18.35 18.03 18.47 10 PB 
7 14.62 14.85 X 15.45 15.59 16.55 2 PB 
9 X 12.83 13.68 NT NT NT 1 PB 
10 11.80 X 12.34 NT NT NT 11  
11 9.28 9.12 9.67 NT NT NT 7  
 
 
2. Descriptive statistics of performance 
 
Table 41. F34 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 17.69 0.88 0.050 16.36 18.47 2.11 
2 5 15.41 0.75 0.049 14.62 16.55 1.93 
3 2 13.26 0.60 0.045 12.83 13.68 0.85 
4 2 12.07 0.38 0.032 11.80 12.34 0.54 
5 3 9.36 0.28 0.030 9.12 9.67 0.55 
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Section 16 - F34 Female javelin 
 
1. Basic performance data 
 
Table 42. F34 female javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
7 13.80 12.60 12.42 12.19 11.95 X 4 PB 
8 X 10.42 X X X X 3  
9 X X X NQ NQ NQ 2  
 
 
2. Descriptive statistics of performance 
 
Table 43. F34 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 12.59 0.72 0.057 11.95 13.80 1.85 
2 1 10.42 N/A N/A 10.42 10.42 0.00 
3 N/A N/A N/A N/A N/A N/A N/A 
 
Performance analysis of stationary throwers: data for evidence-based training 
 
   68  
 
Section 17 - F51 Male discus 
 
1. Basic performance data 
 
Table 44. F51 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 8.97 9.58 9.65 8.20 X 9.07 3 GR 
2 8.91 9.04 8.24 9.04 9.63 9.54 1 PB 
3 X 9.46 8.26 X X 8.92 2 PB 
4 7.09 8.13 9.04 8.29 8.24 8.78 7  
5 X 8.89 X 8.58 8.38 8.86 5  
6 8.59 X 8.23 8.83 8.22 8.59 4 PB 
7 8.35 8.48 7.97 7.91 8.08 X 6  
 
2. Descriptive statistics of performance 
 
Table 45. F51 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 9.09 0.58 0.064 8.20 9.65 1.45 
2 6 9.07 0.50 0.055 8.24 9.63 1.39 
3 3 8.88 0.60 0.068 8.26 9.46 1.20 
4 6 8.26 0.67 0.081 7.09 9.04 1.95 
5 4 8.68 0.24 0.028 8.38 8.89 0.51 
6 5 8.49 0.26 0.031 8.22 8.83 0.61 
7 5 8.16 0.25 0.030 7.91 8.48 0.57 
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Section 18 - F52 Male shotput 
 
1. Basic performance data with links to video clips 
 
Table 46. F52 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 8.79 8.67 8.93 8.19 8.52 8.31 2 CR 
2 7.45 8.40 8.33 8.11 8.89 8.60 9  
3 8.63 8.69 8.32 7.74 8.48 8.49 4 PB 
4 8.01 7.86 8.02 7.55 7.46 6.92 5  
5 7.79 7.76 7.71 7.49 7.52 6.86 8  
6 7.69 7.57 7.36 7.65 7.60 7.71 6  
7 X X 7.02 X 6.43 6.37 10  
8 6.41 5.60 6.33 6.75 6.76 6.61 7  
9 6.09 5.78 6.01 NQ NQ NQ 3  
10 X X X NQ NQ NQ 1  
 
2. Descriptive statistics of performance 
 
Table 47. F52 male shotput: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 8.57 0.28 0.033 8.19 8.93 0.74 
2 6 8.30 0.49 0.059 7.45 8.89 1.44 
3 6 8.39 0.34 0.041 7.74 8.69 0.95 
4 6 7.64 0.42 0.055 6.92 8.02 1.10 
5 6 7.52 0.35 0.046 6.86 7.79 0.93 
6 6 7.60 0.13 0.017 7.36 7.71 0.35 
7 3 6.61 0.36 0.054 6.37 7.02 0.65 
8 6 6.41 0.43 0.068 5.60 6.76 1.16 
9 3 5.96 0.16 0.027 5.78 6.09 0.31 
10 N/A N/A N/A N/A N/A N/A N/A 
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3. Features of throwing frame and performance 
 
Table 48. F52 male shotput: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 9 7.59 0.89 5.6 8.93 3.33 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 7 7.34 0.86 5.6 8.93 3.33 
Side on 2 8.34 0.41 7.45 8.89 1.44 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 2 7.62 0.3 6.92 8.02 1.1 
Strapped 6 7.42 1.03 5.6 8.93 3.33 
Tucked 1 8.39 0.34 7.74 8.69 0.95 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 9 7.59 0.89 5.6 8.93 3.33 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 1 8.39 0.34 7.74 8.69 0.95 
Locked 2 7.62 0.3 6.92 8.02 1.1 
Strapped 6 7.42 1.03 5.6 8.93 3.33 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 3 7.68 0.72 6.37 8.89 2.52 
Off floor 6 7.55 0.96 5.6 8.93 3.33 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 9 7.59 0.89 5.6 8.93 3.33 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 0 0 0 0 0 0 
4 points 8 7.65 0.87 5.6 8.93 3.33 
5 points 1 6.61 0.36 6.37 7.02 0.65 
Non-
throwing 
arm 
Free 0 0 0 0 0 0 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 6.61 0.36 6.37 7.02 0.65 
Pole 
stiffness 
Flexible  6 7.76 0.78 5.78 8.93 3.15 
Rigid  2 7.35 1.08 5.6 8.89 3.29 
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Section 19 - F52 Male discus 
 
1. Basic performance data with links to video clips 
 
Table 49. F52 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 19.44 18.92 14.74 NT NT NT 7 WR 
2 16.74 14.51 15.09 16.56 16.75 16.81 6 PB 
3 16.18 15.46 X 15.60 16.02 14.67 1  
4 14.86 15.07 14.87 X 14.24 14.41 9  
5 14.51 14.71 14.65 13.93 11.95 14.71 4  
6 14.57 X 14.67 13.07 X 12.20 5  
7 12.68 13.24 13.92 13.27 12.74 13.87 8  
8 7.93 8.77 8.34 NQ NQ NQ 3  
9 DNS      2  
 
 
2. Descriptive statistics of performance 
 
Table 50. F52 male discus: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 17.70 2.58 0.146 14.74 19.44 4.70 
2 6 16.08 1.01 0.063 14.51 16.81 2.30 
3 5 15.59 0.59 0.038 14.67 16.18 1.51 
4 5 14.69 0.35 0.024 14.24 15.07 0.83 
5 6 14.08 1.08 0.077 11.95 14.71 2.76 
6 4 13.63 1.20 0.088 12.20 14.67 2.47 
7 6 13.29 0.53 0.040 12.68 13.92 1.24 
8 3 8.35 0.42 0.050 7.93 8.77 0.84 
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3. Features of throwing frame and performance 
 
Table 51. F52 male discus: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 8 14.33 2.38 7.93 19.44 11.51 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 4 13.71 2.75 7.93 16.81 8.88 
Side on 4 14.96 1.8 12.68 19.44 6.76 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 6 13.79 2.23 7.93 16.81 8.88 
Strapped 1 17.7 2.58 14.74 19.44 4.7 
Tucked 1 15.59 0.59 14.67 16.18 1.51 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 8 14.33 2.38 7.93 19.44 11.51 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 1 15.59 0.59 14.67 16.18 1.51 
Locked 6 13.79 2.23 7.93 16.81 8.88 
Strapped 1 17.7 2.58 14.74 19.44 4.7 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 1 15.59 0.59 14.67 16.18 1.51 
Off floor 7 14.14 2.49 7.93 19.44 11.51 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 8 14.33 2.38 7.93 19.44 11.51 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 1 16.08 1.01 14.51 16.81 2.3 
4 points 7 14.01 2.43 7.93 19.44 11.51 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 1 16.08 1.01 14.51 16.81 2.3 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 3 15.05 2.1 12.68 19.44 6.76 
Pole 
stiffness 
Flexible  2 13.9 1.09 11.95 14.71 2.76 
Rigid  2 12.31 3.3 7.93 15.07 7.14 
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Section 20 - F52 Male javelin 
 
1. Basic performance data with links to video clips 
 
Table 52. F52 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 17.02 X 17.82 17.23 X 18.58 7 WR 
2 16.13 16.11 15.89 15.89 15.96 15.16 8 PB 
3 16.01 15.34 15.68 14.93 14.56 NT 6 PB 
4 15.59 X X 14.86 X X 2 PB 
5 14.14 15.46 X 14.63 14.34 15.45 3  
6 13.55 14.28 X 13.70 13.90 13.53 5  
7 X X 12.37 12.47 X 13.48 1 PB 
8 10.97 X X X X X 4  
 
2. Descriptive statistics of performance 
 
Table 53. F52 male javelin: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 4 17.66 0.70 0.040 17.02 18.58 1.56 
2 6 15.86 0.36 0.023 15.16 16.13 0.97 
3 5 15.30 0.58 0.038 14.56 16.01 1.45 
4 2 15.23 0.52 0.034 14.86 15.59 0.73 
5 5 14.80 0.62 0.042 14.14 15.46 1.32 
6 5 13.79 0.31 0.023 13.53 14.28 0.75 
7 3 12.77 0.61 0.048 12.37 13.48 1.11 
8 1 10.97 N/A N/A 10.97 10.97 0.00 
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3. Features of throwing frame and performance 
 
Table 54. F52 male javelin: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 8 15 1.62 10.97 18.58 7.61 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 8 15 1.62 10.97 18.58 7.61 
Side on 0 0 0 0 0 0 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 3 14.83 2.19 12.37 18.58 6.21 
Strapped 4 14.77 1.27 10.97 16.01 5.04 
Tucked 1 15.86 0.36 15.16 16.13 0.97 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 8 15 1.62 10.97 18.58 7.61 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 2 15.38 0.72 14.14 16.13 1.99 
Locked 3 14.83 2.19 12.37 18.58 6.21 
Strapped 3 14.74 1.6 10.97 16.01 5.04 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 1 14.8 0.62 14.14 15.46 1.32 
Off floor 7 15.04 1.75 10.97 18.58 7.61 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 8 15 1.62 10.97 18.58 7.61 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 1 12.77 0.61 12.37 13.48 1.11 
4 points 7 15.24 1.5 10.97 18.58 7.61 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 1 12.77 0.61 12.37 13.48 1.11 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  2 16.35 1.38 14.56 18.58 4.02 
Rigid  5 14.71 1.28 10.97 16.13 5.16 
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Section 21 - F52 Female discus 
 
1. Basic performance data 
 
Table 55. F52 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 13.45 13.99 13.36 12.78 13.67 13.70 8 WR 
 
2. Descriptive statistics of performance 
 
Table 56. F52 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 13.49 0.41 0.031 12.78 13.99 1.21 
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Section 22 - F52 Female javelin 
 
1. Basic performance data 
 
Table 57. F52 female javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
4 7.83 8.11 8.15 7.55 7.73 8.00 5 PB 
 
 
2. Descriptive statistics of performance 
 
Table 58. F52 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 7.90 0.23 0.030 7.55 8.15 0.60 
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Section 23 - F53 Male shotput 
 
1. Basic performance data 
 
Table 59. F53 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 8.38 8.42 8.19 X 8.32 X 4 GR 
8 7.03 6.95 7.03 7.02 X X 5 PB 
9 6.78 6.86 6.95 NQ NQ NQ 8 PB 
11 6.25 6.61 6.80 NQ NQ NQ 1  
14 X X 5.35 NQ NQ NQ 10  
 
 
2. Descriptive statistics of performance 
 
Table 60. F53 male shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 4 8.33 0.10 0.012 8.19 8.42 0.23 
2 4 7.01 0.04 0.006 6.95 7.03 0.08 
3 3 6.86 0.09 0.012 6.78 6.95 0.17 
4 3 6.55 0.28 0.043 6.25 6.80 0.55 
5 1 5.35 N/A N/A 5.35 5.35 0.00 
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Section 24 - F53 Male discus 
 
1. Basic performance data 
 
Table 61. F53 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 23.57 18.13 25.67 20.31 23.63 24.03 5 WR 
2 X X 14.78 22.34 25.04 24.79 6 PB 
3 22.49 X 22.47 21.13 21.17 X 4  
4 18.84 18.55 19.54 X 20.79 19.95 1  
5 16.67 18.00 18.44 17.72 17.85 17.70 3  
6 15.71 15.20 14.62 15.84 16.55 15.87 2  
7 14.46 16.33 15.56 X 16.17 14.45 7  
 
2.  Descriptive statistics of performance 
 
Table 62. F53 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 22.56 2.78 0.123 18.13 25.67 7.54 
2 4 21.74 4.80 0.221 14.78 25.04 10.26 
3 4 21.82 0.77 0.035 21.13 22.49 1.36 
4 5 19.53 0.89 0.046 18.55 20.79 2.24 
5 6 17.73 0.59 0.033 16.67 18.44 1.77 
6 6 15.63 0.66 0.042 14.62 16.55 1.93 
7 5 15.39 0.90 0.059 14.45 16.33 1.88 
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Section 25 - F53 Male javelin 
 
1. Basic performance data 
 
Table 63. F53 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 20.22 19.99 18.86 19.89 X 19.85 1 WR 
2 17.72 18.68 19.50 X 17.05 X 4 PB 
3 18.51 X 19.36 17.26 18.07 18.79 7  
4 16.94 17.07 X X X X 5 PB 
5 15.65 14.96 15.25 X 15.52 14.91 3  
6 15.65 15.36 14.46 X 14.78 X 2  
7 14.37 15.16 X X X X 6  
 
2. Descriptive statistics of performance 
 
Table 64. F53 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 19.76 0.52 0.027 18.86 20.22 1.36 
2 4 18.24 1.08 0.059 17.05 19.50 2.45 
3 5 18.40 0.79 0.043 17.26 19.36 2.10 
4 2 17.01 0.09 0.005 16.94 17.07 0.13 
5 5 15.26 0.33 0.022 14.91 15.65 0.74 
6 4 15.06 0.54 0.036 14.46 15.65 1.19 
7 2 14.77 0.56 0.038 14.37 15.16 0.79 
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Section 26 - F53 Female discus 
 
1. Basic performance data with links for video clips 
 
Table 65. F53 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 11.87 11.86 11.82 X 12.03 11.94 6 PB 
5 11.65 X 11.82 10.34 X 11.91 9 PB 
6 10.99 10.67 10.86 X 11.03 X 3  
8 8.77 7.84 9.09 9.01 9.34 9.09 4 PB 
 
 
2. Descriptive statistics of performance 
 
Table 66. F53 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 11.90 0.08 0.007 11.82 12.03 0.21 
2 4 11.43 0.73 0.064 10.34 11.91 1.57 
3 4 10.89 0.16 0.015 10.67 11.03 0.36 
4 6 8.86 0.53 0.060 7.84 9.34 1.50 
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Section 27 - F53 Female javelin 
 
1. Basic performance data 
 
Table 67. F53 female javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 11.34 10.88 11.02 10.67 11.55 X 8 WR 
2 11.22 11.23 11.10 11.17 11.35 X 1  
5 7.34 7.35 7.45 7.90 7.26 7.56 9  
6 6.67 7.33 7.86 7.42 7.66 7.53 6  
 
 
2. Descriptive statistics of performance 
 
Table 68. F53 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 11.09 0.35 0.032 10.67 11.55 0.88 
2 5 11.21 0.09 0.008 11.10 11.35 0.25 
3 6 7.48 0.23 0.031 7.26 7.90 0.64 
4 6 7.41 0.41 0.055 6.67 7.86 1.19 
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Section 28 - F54 Male shotput 
 
1. Basic performance data 
 
Table 69. F54 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 8.58 9.32 9.76 8.88 9.29 9.34 11 WR 
2 8.08 8.95 9.42 8.74 9.66 9.10 3 PB 
4 9.28 9.14 9.20 9.07 8.71 8.99 7 PB 
5 8.15 X 8.74 8.33 X 8.38 15  
6 8.01 8.26 8.52 8.28 8.20 8.15 13 PB 
7 8.09 8.48 8.35 8.08 X X 9  
10 X 7.80 X NQ NQ NQ 14  
12 7.46 7.54 7.66 NQ NQ NQ 6  
13 7.28 7.54 7.56 NQ NQ NQ 12  
15 DNS      2  
 
 
2. Descriptive statistics of performance 
 
Table 70. F54 male shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 9.20 0.41 0.045 8.58 9.76 1.18 
2 6 8.99 0.55 0.062 8.08 9.66 1.58 
3 6 9.07 0.20 0.022 8.71 9.28 0.57 
4 4 8.40 0.25 0.029 8.15 8.74 0.59 
5 6 8.24 0.17 0.021 8.01 8.52 0.51 
6 4 8.25 0.20 0.024 8.08 8.48 0.40 
7 1 7.80 N/A N/A 7.80 7.80 0.00 
8 3 7.55 0.10 0.013 7.46 7.66 0.20 
9 3 7.46 0.16 0.021 7.28 7.56 0.28 
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Section 29 - F54 Male discus 
 
1. Basic performance data 
 
Table 71. F54 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 26.69 26.55 X X 22.65 24.71 5 PB 
2 23.12 24.57 25.43 X 25.10 X 2 PB 
3 24.13 21.25 21.47 22.75 23.09 23.13 4 PB 
4 X 23.87 23.08 24.12 21.81 23.50 3  
5 22.85 22.98 23.15 22.89 23.40 22.74 1  
6 NT X 20.61 18.46 19.67 17.71 6  
7 19.16 X 19.62 19.18 19.72 19.54 7  
 
2.   Descriptive statistics of performance 
 
Table 72. F54 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 4 25.15 1.90 0.075 22.65 26.69 4.04 
2 4 24.56 1.02 0.042 23.12 25.43 2.31 
3 6 22.64 1.09 0.048 21.25 24.13 2.88 
4 5 23.28 0.91 0.039 21.81 24.12 2.31 
5 6 23.00 0.24 0.010 22.74 23.40 0.66 
6 4 19.11 1.28 0.067 17.71 20.61 2.90 
7 5 19.44 0.26 0.013 19.16 19.72 0.56 
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Section 30 - F54 Male javelin 
 
1. Basic performance data 
 
Table 73. F54 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 26.42 X 25.34 23.73 24.80 25.45 6  
2 24.09 25.30 24.82 25.16 24.50 23.58 4  
3 18.37 X 19.02 18.31 19.91 22.55 2 PB 
4 21.63 21.05 22.13 21.19 21.78 20.58 1 PB 
5 X X 18.89 17.52 X 17.49 5  
6 18.88 16.92 X 18.12 X 18.74 3 PB 
 
  
2. Descriptive statistics of performance 
 
Table 74. F54 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 25.15 0.98 0.039 23.73 26.42 2.69 
2 6 24.58 0.66 0.027 23.58 25.30 1.72 
3 5 19.63 1.75 0.089 18.31 22.55 4.24 
4 6 21.39 0.56 0.026 20.58 22.13 1.55 
5 3 17.97 0.80 0.045 17.49 18.89 1.40 
6 4 18.17 0.89 0.049 16.92 18.88 1.96 
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Section 31 - F54 Female shotput 
 
1. Basic performance data with links to video clips 
 
Table 75. F54 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 6.31 6.40 6.47 X 6.33 6.42 5 CR 
2 5.37 5.36 5.37 5.33 5.21 5.53 1  
3 5.46 X 4.97 5.30 X X 4  
4 5.04 5.17 5.39 4.94 5.27 5.25 2  
5 5.12 5.31 4.68 4.95 5.36 5.34 6 PB 
6 5.07 5.12 5.02 4.73 5.13 4.91 3  
 
 
2. Descriptive statistics of performance 
 
Table 76. F54 female shotput: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 6.39 0.07 0.010 6.31 6.47 0.16 
2 6 5.36 0.10 0.019 5.21 5.53 0.32 
3 3 5.24 0.25 0.048 4.97 5.46 0.49 
4 6 5.18 0.16 0.032 4.94 5.39 0.45 
5 6 5.13 0.27 0.053 4.68 5.36 0.68 
6 6 5.00 0.15 0.031 4.73 5.13 0.40 
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3. Features of throwing frame and performance 
 
Table 77. F54 female shotput: features of throwing frame and performance.  
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 5 5.38 0.51 4.68 6.47 1.79 
Stool 1 5.24 0.25 4.97 5.46 0.49 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 5 5.38 0.51 4.68 6.47 1.79 
Side on 1 5.24 0.25 4.97 5.46 0.49 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 4 5.47 0.57 4.68 6.47 1.79 
Tucked 1 5 0.15 4.73 5.13 0.4 
Other 1 5.36 0.1 5.21 5.53 0.32 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 6 5.36 0.49 4.68 6.47 1.79 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 5 5.45 0.5 4.68 6.47 1.79 
Tucked 1 5 0.15 4.73 5.13 0.4 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 6 5.36 0.49 4.68 6.47 1.79 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 2 5.2 0.18 4.94 5.46 0.52 
Right 4 5.43 0.56 4.68 6.47 1.79 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 0 0 0 0 0 0 
4 points 6 5.36 0.49 4.68 6.47 1.79 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 0 0 0 0 0 0 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 5.24 0.25 4.97 5.46 0.49 
Pole 
stiffness 
Flexible  2 5.7 0.69 4.68 6.47 1.79 
Rigid  3 5.18 0.2 4.73 5.53 0.8 
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Section 32 - F54 Female discus 
 
1. Basic performance data with links to video clips 
 
Table 78. F54 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
5 14.90 16.06 17.31 13.89 14.49 14.32 8 GR 
6 13.84 13.57 14.09 X 14.25 14.26 5  
7 X 13.48 13.40 12.68 12.73 12.14 7 PB 
 
2. Descriptive statistics of performance 
Table 79. F54 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 15.16 1.29 0.085 13.89 17.31 3.42 
2 5 14.00 0.30 0.021 13.57 14.26 0.69 
3 5 12.89 0.56 0.043 12.14 13.48 1.34 
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3. Features of throwing frame and performance 
 
Table 80. F54 female discus: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 3 14.09 1.27 12.14 17.31 5.17 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 2 14.63 1.11 13.57 17.31 3.74 
Side on 1 12.89 0.56 12.14 13.48 1.34 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 1 12.89 0.56 12.14 13.48 1.34 
Strapped 1 15.16 1.29 13.89 17.31 3.42 
Tucked 1 14 0.3 13.57 14.26 0.69 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 3 14.09 1.27 12.14 17.31 5.17 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 1 15.16 1.29 13.89 17.31 3.42 
Locked 1 12.89 0.56 12.14 13.48 1.34 
Strapped 0 0 0 0 0 0 
Tucked 1 14 0.3 13.57 14.26 0.69 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 3 14.09 1.27 12.14 17.31 5.17 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 3 14.09 1.27 12.14 17.31 5.17 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 1 15.16 1.29 13.89 17.31 3.42 
4 points 2 13.44 0.72 12.14 14.26 2.12 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 0 0 0 0 0 0 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 2 14.63 1.11 13.57 17.31 3.74 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  1 12.89 0.56 12.14 13.48 1.34 
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Section 33 - F54 Female javelin 
 
1. Basic performance data  
 
Table 81. F54 female javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
2 14.67 10.74 X 13.39 13.24 13.73 3 GR 
4 14.00 14.37 14.04 X X 14.13 2 PB 
6 11.16 X 11.29 X X X 6  
8 9.92 X X 9.88 9.90 X 5  
 
2. Descriptive statistics of performance 
 
Table 82. F54 female javelin: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 13.15 1.46 0.111 10.74 14.67 3.93 
2 4 14.14 0.17 0.012 14.00 14.37 0.37 
3 2 11.23 0.09 0.008 11.16 11.29 0.13 
4 3 9.90 0.02 0.002 9.88 9.92 0.04 
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Section 34 - F55 Male shotput 
 
1. Basic performance data with links to video clips 
Table 83. F55 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 10.76 10.81 11.41 10.67 11.24 11.35 7 PB 
2 10.59 10.68 10.94 10.47 10.49 10.85 9 PB 
3 10.59 10.84 10.93 10.75 9.86 9.79 3  
4 9.42 10.15 10.09 9.51 10.05 10.02 11 PB 
5 8.82 8.74 8.77 9.10 9.30 9.06 10  
6 9.24 9.07 8.98 8.67 8.93 9.19 2 PB 
7 8.95 X 8.92 7.84 8.60 X 5  
8 8.48 8.36 8.77 8.47 8.45 8.74 4  
9 8.56 8.52 8.32 NQ NQ NQ 12  
10 8.33 8.26 8.20 NQ NQ NQ 13  
11 8.22 8.32 7.89 NQ NQ NQ 14  
12 7.89 7.80 7.57 NQ NQ NQ 1  
13 6.79 6.94 6.75 NQ NQ NQ 8  
14 4.87 4.81 5.28 NQ NQ NQ 6  
 
 
2. Descriptive statistics of performance 
 
Table 84. F55 male shotput: individual statistics of performance.  
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 11.04 0.33 0.030 10.67 11.41 0.74 
2 6 10.67 0.19 0.018 10.47 10.94 0.47 
3 6 10.46 0.51 0.048 9.79 10.93 1.14 
4 6 9.87 0.32 0.032 9.42 10.15 0.73 
5 6 8.97 0.22 0.025 8.74 9.30 0.56 
6 6 9.01 0.21 0.023 8.67 9.24 0.57 
7 4 8.58 0.52 0.060 7.84 8.95 1.11 
8 6 8.55 0.17 0.020 8.36 8.77 0.41 
9 3 8.47 0.13 0.015 8.32 8.56 0.24 
10 3 8.26 0.07 0.008 8.20 8.33 0.13 
11 3 8.14 0.23 0.028 7.89 8.32 0.43 
12 3 7.75 0.17 0.021 7.57 7.89 0.32 
13 3 6.83 0.10 0.015 6.75 6.94 0.19 
14 3 4.99 0.26 0.051 4.81 5.28 0.47 
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3. Features of throwing frame and performance 
 
Table 85. F55 male shotput: features of throwing frame and performance.  
Features of throwing frame Number of athletes
(#) 
Mean
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 9 9.29 1.66 4.81 11.41 6.6 
Stool 3 8.64 0.41 7.89 9.3 1.41 
Straddle 1 8.26 0.07 8.2 8.33 0.13 
Other 0 0 0 0 0 0 
Body 
position 
Front on 8 9.69 1.07 7.89 11.41 3.52 
Side on 5 7.84 1.48 4.81 9.3 4.49 
Attachment 
of front foot 
Free 2 8.31 0.24 7.89 8.56 0.67 
Locked 6 9.72 1.03 7.84 11.41 3.57 
Strapped 4 9.03 1.28 6.75 10.94 4.19 
Tucked 1 4.99 0.26 4.81 5.28 0.47 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 13 9.11 1.48 4.81 11.41 6.6 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 2 8.2 0.16 7.89 8.33 0.44 
Locked 7 9.58 1.29 6.75 11.41 4.66 
Strapped 2 9.39 0.96 8.36 10.94 2.58 
Tucked 2 6.73 1.91 4.81 8.56 3.75 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 2 8.2 0.16 7.89 8.33 0.44 
Off floor 11 9.21 1.53 4.81 11.41 6.6 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 13 9.11 1.48 4.81 11.41 6.6 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 3 8.41 0.38 7.84 8.95 1.11 
4 points 10 9.25 1.58 4.81 11.41 6.6 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 1 8.58 0.52 7.84 8.95 1.11 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 2 6.73 1.91 4.81 8.56 3.75 
Pole 
stiffness 
Flexible  6 9.64 1.05 7.89 11.41 3.52 
Rigid  4 9.06 1.39 6.75 10.94 4.19 
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Section 35 - F55 Male discus 
 
1. Basic performance data 
 
Table 86. F55 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 38.38 39.35 38.76 NT NT NT 5 WR 
2 36.01 33.15 34.72 35.22 33.75 29.57 3 PB 
3 32.55 33.72 35.65 32.56 33.40 34.98 4 PB 
4 31.65 30.62 30.16 29.93 31.09 30.21 2 PB 
5 30.36 27.74 31.41 30.22 27.72 28.28 1  
6 29.60 28.28 29.83 28.88 29.01 29.76 9 PB 
7 25.65 25.18 28.98 26.98 27.79 29.23 8  
8 25.75 27.96 27.77 27.64 X 24.82 10  
9 27.79 27.69 25.66 NQ NQ NQ 11  
10 X 27.67 27.36 NQ NQ NQ 6  
11 21.92 22.21 25.16 NQ NQ NQ 12 PB 
12 19.15 19.41 19.98 NQ NQ NQ 7  
 
 
2. Descriptive statistics of performance 
 
Table 87. F55 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 38.83 0.49 0.013 38.38 39.35 0.97 
2 6 33.74 2.28 0.068 29.57 36.01 6.44 
3 6 33.81 1.27 0.038 32.55 35.65 3.10 
4 6 30.61 0.65 0.021 29.93 31.65 1.72 
5 6 29.29 1.57 0.054 27.72 31.41 3.69 
6 6 29.23 0.61 0.021 28.28 29.83 1.55 
7 6 27.30 1.68 0.062 25.18 29.23 4.05 
8 5 26.79 1.42 0.053 24.82 27.96 3.14 
9 3 27.05 1.20 0.044 25.66 27.79 2.13 
10 2 27.52 0.22 0.008 27.36 27.67 0.31 
11 3 23.10 1.79 0.078 21.92 25.16 3.24 
12 3 19.51 0.42 0.022 19.15 19.98 0.83 
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Section 36 - F55 Male javelin 
 
1. Basic performance data 
 
Table 88. F55 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 29.83 30.66 29.30 NT NT NT 2 GR 
2 28.43 28.67 30.27 29.05 27.53 28.14 4 PB 
3 27.71 27.84 X 27.84 28.26 27.65 7  
4 25.39 24.59 X X 23.95 25.51 3  
5 22.16 24.08 23.20 21.71 24.12 23.29 1  
6 20.82 20.32 23.54 23.62 23.08 21.54 5 PB 
7 21.60 21.09 20.09 21.49 20.75 22.26 6 PB 
 
 
2. 2Descriptive statistics of performance 
 
Table 89. F55 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 29.93 0.69 0.023 29.30 30.66 1.36 
2 6 28.68 0.93 0.032 27.53 30.27 2.74 
3 5 27.86 0.24 0.009 27.65 28.26 0.61 
4 4 24.86 0.73 0.029 23.95 25.51 1.56 
5 6 23.09 0.99 0.043 21.71 24.12 2.41 
6 6 22.15 1.45 0.065 20.32 23.62 3.30 
7 6 21.21 0.75 0.035 20.09 22.26 2.17 
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Section 37 - F55 Female shotput 
 
1. Basic performance data with links to video clips 
 
Table 90. F55 female shotput: final results. 
Ranking Attempt Order 1 2 3 4 5 6 
2 7.53 8.09 8.43 7.94 7.91 X 5 
7 6.35 6.74 6.52 6.24 6.29 6.35 8 
10 5.87 5.89 6.03 NQ NQ NQ 3 
 
 
2. Descriptive statistics of performance 
 
Table 91. F55 female shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 7.98 0.33 0.041 7.53 8.43 0.90 
2 6 6.42 0.19 0.029 6.24 6.74 0.50 
3 3 5.93 0.09 0.015 5.87 6.03 0.16 
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3. Features of throwing frame and performance 
 
Table 92. F55 female shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 3 6.87 0.91 5.87 8.43 2.56 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 2 6.25 0.29 5.87 6.74 0.87 
Side on 1 7.98 0.33 7.53 8.43 0.9 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 3 6.87 0.91 5.87 8.43 2.56 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 3 6.87 0.91 5.87 8.43 2.56 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 3 6.87 0.91 5.87 8.43 2.56 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 3 6.87 0.91 5.87 8.43 2.56 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 3 6.87 0.91 5.87 8.43 2.56 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 0 0 0 0 0 0 
3 points 1 7.98 0.33 7.53 8.43 0.9 
4 points 2 6.25 0.29 5.87 6.74 0.87 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 1 7.98 0.33 7.53 8.43 0.9 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  1 6.42 0.19 6.24 6.74 0.5 
Rigid  1 5.93 0.09 5.87 6.03 0.16 
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Section 38 - F55 Female discus 
 
1. Basic performance data with links to video clips 
 
Table 93. F55 female discus: final results. 
Ranking Attempt Order 1 2 3 4 5 6 
1 24.24 25.81 27.39 24.68 26.41 25.26 2 
3 22.40 NT 22.17 20.73 20.50 19.86 6 
8 8.58 7.49 9.11 11.13 10.12 10.86 3 
 
 
2. Descriptive statistics of performance 
 
Table 94. F55 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 25.63 1.16 0.045 24.24 27.39 3.15 
2 5 21.13 1.10 0.052 19.86 22.40 2.54 
3 6 9.55 1.41 0.147 7.49 11.13 3.64 
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3. Features of throwing frame and performance 
 
Table 95. F55 female discus: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 3 18.63 7.25 7.49 27.39 19.9 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 1 9.55 1.41 7.49 11.13 3.64 
Side on 2 23.59 2.58 19.86 27.39 7.53 
Attachment 
of front foot 
Free 1 9.55 1.41 7.49 11.13 3.64 
Locked 0 0 0 0 0 0 
Strapped 2 23.59 2.58 19.86 27.39 7.53 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 3 18.63 7.25 7.49 27.39 19.9 
N/A 0 0 0 0 0 0 
Attachment 
of back foot 
Free 1 9.55 1.41 7.49 11.13 3.64 
Locked 0 0 0 0 0 0 
Strapped 2 23.59 2.58 19.86 27.39 7.53 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 3 18.63 7.25 7.49 27.39 19.9 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 1 9.55 1.41 7.49 11.13 3.64 
Right 2 23.59 2.58 19.86 27.39 7.53 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 1 9.55 1.41 7.49 11.13 3.64 
3 points 1 25.63 1.16 24.24 27.39 3.15 
4 points 1 21.13 1.1 19.86 22.4 2.54 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 1 25.63 1.16 24.24 27.39 3.15 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 9.55 1.41 7.49 11.13 3.64 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  1 21.13 1.1 19.86 22.4 2.54 
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Section 39 - F55 Female javelin 
 
1. Basic performance data 
 
Table 96. F55 female javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 17.64 X 17.83 16.09 16.59 16.71 4 PB 
5 11.71 14.11 14.17 14.19 13.69 X 7  
7 13.65 13.46 13.75 12.75 13.02 X 8  
 
 
2. Descriptive statistics of performance 
 
Table 97. F55 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 16.97 0.74 0.043 16.09 17.83 1.74 
2 5 13.57 1.06 0.078 11.71 14.19 2.48 
3 5 13.33 0.43 0.032 12.75 13.75 1.00 
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Section 40 - F56 Male shotput 
 
1. Basic performance data with links to video clips 
 
Table 98. F56 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 11.95 11.87 X 10.91 11.52 X 2 WR 
2 10.57 10.50 10.28 10.23 10.82 10.65 6 PB 
3 10.80 9.63 10.26 10.41 10.61 10.22 1 PB 
4 9.84 9.61 9.71 9.60 9.61 9.61 3  
5 9.47 9.20 9.40 9.68 9.52 9.74 5  
6 9.18 9.30 9.43 X 9.13 9.36 4  
7 X X 8.09 X 8.73 9.06 7  
 
 
2. Descriptive statistics of performance 
 
Table 99. F56 male shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 4 11.56 0.47 0.041 10.91 11.95 1.04 
2 6 10.51 0.22 0.021 10.23 10.82 0.59 
3 6 10.32 0.40 0.039 9.63 10.80 1.17 
4 6 9.66 0.10 0.010 9.60 9.84 0.24 
5 6 9.50 0.20 0.021 9.20 9.74 0.54 
6 5 9.28 0.12 0.013 9.13 9.43 0.30 
7 3 8.63 0.49 0.057 8.09 9.06 0.97 
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3. Features of throwing frame and performance 
 
Table 100. F56 male shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 3 10.31 0.97 9.13 11.95 2.82 
Stool 1 9.5 0.2 9.2 9.74 0.54 
Straddle 3 9.79 0.76 8.09 10.82 2.73 
Other 0 0 0 0 0 0 
Body 
position 
Front on 3 9.73 0.78 8.09 10.82 2.73 
Side on 4 10.12 0.86 9.13 11.95 2.82 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 2 9.58 0.17 9.2 9.84 0.64 
Strapped 2 9.88 0.99 8.09 10.82 2.73 
Tucked 0 0 0 0 0 0 
Other 3 10.31 0.97 9.13 11.95 2.82 
Location of 
front foot 
On floor 1 9.66 0.1 9.6 9.84 0.24 
Off floor 3 9.73 0.78 8.09 10.82 2.73 
N/A 3 10.31 0.97 9.13 11.95 2.82 
Attachment 
of back foot 
Free 2 9.88 0.99 8.09 10.82 2.73 
Locked 1 9.5 0.2 9.2 9.74 0.54 
Strapped 0 0 0 0 0 0 
Tucked 1 9.66 0.1 9.6 9.84 0.24 
Other 3 10.31 0.97 9.13 11.95 2.82 
Location of 
back foot 
On floor 2 9.32 0.58 8.09 9.84 1.75 
Off floor 2 10.01 0.56 9.2 10.82 1.62 
N/A 3 10.31 0.97 9.13 11.95 2.82 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 7 9.96 0.84 8.09 11.95 3.86 
Number of 
points of 
contact 
1 point 3 10.31 0.97 9.13 11.95 2.82 
2 points 0 0 0 0 0 0 
3 points 2 9.88 0.99 8.09 10.82 2.73 
4 points 2 9.58 0.17 9.2 9.84 0.64 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 5 10.15 0.98 8.09 11.95 3.86 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  1 9.66 0.1 9.6 9.84 0.24 
Rigid  1 9.5 0.2 9.2 9.74 0.54 
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Section 41 - F56 Male discus 
 
1. Basic performance data 
 
Table 101. F56 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 37.66 38.98 39.08 31.77 X 34.37 2 WR 
2 34.82 34.24 38.40 36.02 35.17 36.33 3 PB 
3 X 35.57 37.12 35.12 34.52 37.14 4 PB 
4 31.72 33.43 34.64 X 29.28 31.60 8  
5 29.45 34.27 32.09 30.24 29.61 29.93 7 PB 
6 25.73 29.61 28.47 29.11 X 30.06 6  
7 28.53 26.07 29.05 NQ NQ NQ 1  
8 12.38 12.13 12.48 11.11 12.67 14.36 5  
 
2.  Descriptive statistics of performance 
 
Table 102. F56 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 36.37 3.20 0.088 31.77 39.08 7.31 
2 6 35.83 1.47 0.041 34.24 38.40 4.16 
3 5 35.89 1.19 0.033 34.52 37.14 2.62 
4 5 32.13 2.03 0.063 29.28 34.64 5.36 
5 6 30.93 1.89 0.061 29.45 34.27 4.82 
6 5 28.60 1.71 0.060 25.73 30.06 4.33 
7 3 27.88 1.59 0.057 26.07 29.05 2.98 
8 6 12.52 1.06 0.084 11.11 14.36 3.25 
 
  
Performance analysis of stationary throwers: data for evidence-based training  
 
            102  
 
Section 42 - F56 Male javelin 
 
1. Basic performance data 
 
Table 103. F56 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 34.87 37.14 37.02 33.81 X 36.31 8 GR 
2 31.40 X 32.25 26.65 31.76 31.51 1 PB 
8 10.98 12.83 12.77 NQ NQ NQ 9  
 
 
2. Descriptive statistics of performance 
 
Table 104. F56 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 35.83 1.45 0.040 33.81 37.14 3.33 
2 5 30.71 2.30 0.075 26.65 32.25 5.60 
3 3 12.19 1.05 0.086 10.98 12.83 1.85 
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Section 43 - F56 Female shotput 
 
1. Basic performance data with links to video clips 
 
Table 105. F56 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
3 7.91 8.02 7.77 7.85 7.58 7.66 9 CR 
6 X 7.19 X 7.04 X 7.27 4  
8 6.36 6.40 6.50 6.08 6.37 6.26 2  
 
 
2. Descriptive statistics of performance 
 
Table 106. F56 female shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 7.80 0.16 0.021 7.58 8.02 0.44 
2 3 7.17 0.12 0.016 7.04 7.27 0.23 
3 6 6.33 0.14 0.023 6.08 6.50 0.42 
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3. Features of throwing frame and performance 
 
Table 107. F56 female shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 1 7.8 0.16 7.58 8.02 0.44 
Stool 2 6.61 0.44 6.08 7.27 1.19 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 0 0 0 0 0 0 
Side on 3 7.08 0.7 6.08 8.02 1.94 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 2 7.59 0.35 7.04 8.02 0.98 
Tucked 0 0 0 0 0 0 
Other 1 6.33 0.14 6.08 6.5 0.42 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 2 7.59 0.35 7.04 8.02 0.98 
N/A 1 6.33 0.14 6.08 6.5 0.42 
Attachment 
of back foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 1 7.8 0.16 7.58 8.02 0.44 
Tucked 1 7.17 0.12 7.04 7.27 0.23 
Other 1 6.33 0.14 6.08 6.5 0.42 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 2 7.59 0.35 7.04 8.02 0.98 
N/A 1 6.33 0.14 6.08 6.5 0.42 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 3 7.08 0.7 6.08 8.02 1.94 
Number of 
points of 
contact 
1 point 1 6.33 0.14 6.08 6.5 0.42 
2 points 0 0 0 0 0 0 
3 points 2 7.59 0.35 7.04 8.02 0.98 
4 points 0 0 0 0 0 0 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 2 7.06 0.78 6.08 8.02 1.94 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 1 7.17 0.12 7.04 7.27 0.23 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  0 0 0 0 0 0 
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Section 44 - F56 Female discus 
 
1. Basic performance data with links to video clips 
 
Table 108. F56 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
2 19.84 23.19 23.56 21.11 22.66 22.96 1 GR 
4 22.05 20.58 22.30 X 21.34 21.13 4  
 
 
2. Descriptive statistics of performance 
 
Table 109. F56 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 22.22 1.44 0.065 19.84 23.56 3.72 
2 5 21.48 0.70 0.033 20.58 22.30 1.72 
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3. Features of throwing frame and performance 
 
Table 110. F56 female discus: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 2 21.88 1.18 19.84 23.56 3.72 
Stool 0 0 0 0 0 0 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 0 0 0 0 0 0 
Side on 2 21.88 1.18 19.84 23.56 3.72 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 1 22.22 1.44 19.84 23.56 3.72 
Tucked 0 0 0 0 0 0 
Other 1 21.48 0.7 20.58 22.3 1.72 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 1 22.22 1.44 19.84 23.56 3.72 
N/A 1 21.48 0.7 20.58 22.3 1.72 
Attachment 
of back foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 1 22.22 1.44 19.84 23.56 3.72 
Tucked 0 0 0 0 0 0 
Other 1 21.48 0.7 20.58 22.3 1.72 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 1 22.22 1.44 19.84 23.56 3.72 
N/A 1 21.48 0.7 20.58 22.3 1.72 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 2 21.88 1.18 19.84 23.56 3.72 
Number of 
points of 
contact 
1 point 1 21.48 0.7 20.58 22.3 1.72 
2 points 0 0 0 0 0 0 
3 points 1 22.22 1.44 19.84 23.56 3.72 
4 points 0 0 0 0 0 0 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 2 21.88 1.18 19.84 23.56 3.72 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  0 0 0 0 0 0 
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Section 45 - F56 Female javelin 
 
1. Basic performance data 
 
Table 111. F56 female javelin: final results. 
Ranking Attempt Order 1 2 3 4 5 6 
1 21.68 22.28 21.94 20.50 22.09 22.06 1 
9 X X 12.19 NQ NQ NQ 9 
 
 
2. Descriptive statistics of performance 
 
Table 112. F56 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 21.76 0.65 0.030 20.50 22.28 1.78 
2 1 12.19 N/A N/A 12.19 12.19 0.00 
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Section 46 - F57 Male shotput 
 
1. Basic performance data with links to video clips 
 
Table 113. F57 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 X 13.32 13.47 X X 12.69 8 CR 
2 X 13.42 13.36 X 13.05 12.96 1 PB 
3 X 12.91 12.83 X X X 3  
4 12.49 12.59 12.74 11.41 12.28 12.84 13 PB 
5 10.70 12.32 11.23 11.81 11.90 11.91 5 PB 
6 11.99 X X X 11.29 X 2  
7 11.78 11.68 11.61 10.43 11.40 11.33 6  
8 11.41 X 11.55 X 11.24 10.95 10 PB 
9 8.99 X 8.60 NQ NQ NQ 9  
10 6.91 8.45 X NQ NQ NQ 11  
11 X X 7.03 NQ NQ NQ 4  
12 X X X NQ NQ NQ 7 NM 
13 DQ      12 DQ 
14 DNS      14 DNS 
 
 
2. Descriptive statistics of performance 
 
Table 114. F57 male shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 13.16 0.41 0.031 12.69 13.47 0.78 
2 4 13.20 0.23 0.017 12.96 13.42 0.46 
3 2 12.87 0.06 0.004 12.83 12.91 0.08 
4 6 12.39 0.52 0.042 11.41 12.84 1.43 
5 6 11.65 0.58 0.050 10.70 12.32 1.62 
6 2 11.64 0.49 0.043 11.29 11.99 0.70 
7 6 11.37 0.49 0.043 10.43 11.78 1.35 
8 4 11.29 0.26 0.023 10.95 11.55 0.60 
9 2 8.80 0.28 0.031 8.60 8.99 0.39 
10 2 7.68 1.09 0.142 6.91 8.45 1.54 
11 1 7.03 N/A N/A 7.03 7.03 0.00 
12 0 N/A N/A N/A 0.00 0.00 0.00 
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3. Features of throwing frame and performance 
 
Table 115. F57 male shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 5 11.44 1.16 8.6 13.47 4.87 
Straddle 6 11.68 2.12 6.91 13.42 6.51 
Other 0 0 0 0 0 0 
Body 
position 
Front on 0 0 0 0 0 0 
Side on 11 11.55 1.64 6.91 13.47 6.56 
Attachment 
of front foot 
Free 1 12.87 0.06 12.83 12.91 0.08 
Locked 2 11.21 2.26 6.91 12.84 5.93 
Strapped 4 11.69 2.46 7.03 13.47 6.44 
Tucked 2 11.44 0.47 10.43 11.99 1.56 
Other 2 11.5 0.49 10.7 12.32 1.62 
Location of 
front foot 
On floor 2 11.41 2.41 8.6 13.47 4.87 
Off floor 7 11.6 1.82 6.91 13.42 6.51 
N/A 2 11.5 0.49 10.7 12.32 1.62 
Attachment 
of back foot 
Free 3 12.73 0.73 11.29 13.42 2.13 
Locked 3 11.24 1.81 6.91 12.84 5.93 
Strapped 3 10.32 1.71 7.03 11.78 4.75 
Tucked 0 0 0 0 0 0 
Other 2 12.15 0.91 10.7 13.47 2.77 
Location of 
back foot 
On floor 3 12.16 0.88 10.7 13.42 2.72 
Off floor 7 11.02 1.8 6.91 12.91 6 
N/A 1 13.16 0.41 12.69 13.47 0.78 
Throwing 
Arm 
Left 4 11.56 1.47 8.6 13.42 4.82 
Right 7 11.54 1.76 6.91 13.47 6.56 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 2 11.5 0.49 10.7 12.32 1.62 
3 points 8 11.78 1.79 6.91 13.47 6.56 
4 points 1 8.8 0.28 8.6 8.99 0.39 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 8 11.55 1.68 6.91 13.42 6.51 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  2 12.15 0.91 10.7 13.47 2.77 
Rigid  1 8.8 0.28 8.6 8.99 0.39 
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Section 47 - F57 Male discus 
 
1. Basic performance data 
 
Table 116. F57 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 43.28 40.41 46.41 NT NT NT 8 GR 
2 43.72 44.18 44.80 42.60 44.07 45.14 7  
3 42.18 41.92 44.63 41.10 44.89 43.72 6 PB 
4 X 40.01 X 29.98 43.46 25.18 5 PB 
5 41.40 X 40.96 39.24 X X 3  
6 41.22 38.76 39.21 38.86 X 41.31 2 PB 
7 36.16 37.53 38.53 34.04 35.48 X 4  
8 31.38 32.47 28.99 28.30 31.44 32.09 1  
9 15.33 X X NQ NQ NQ 9  
 
 
2. Descriptive statistics of performance 
 
Table 117. F57 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 43.37 3.00 0.069 40.41 46.41 6.00 
2 6 44.09 0.89 0.020 42.60 45.14 2.54 
3 6 43.07 1.56 0.036 41.10 44.89 3.79 
4 4 34.66 8.52 0.246 25.18 43.46 18.28 
5 3 40.53 1.14 0.028 39.24 41.40 2.16 
6 5 39.87 1.28 0.032 38.76 41.31 2.55 
7 5 36.35 1.75 0.048 34.04 38.53 4.49 
8 6 30.78 1.72 0.056 28.30 32.47 4.17 
9 1 15.33 N/A N/A 15.33 15.33 0.00 
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Section 48 - F57 Male javelin 
 
1. Basic performance data 
 
Table 118. F57 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 35.09 37.71 36.79 32.38 37.47 37.85 1 PB 
2 34.80 X X 30.05 31.70 35.96 5 PB 
3 35.03 34.46 34.46 31.14 X 33.49 6  
4 34.14 34.21 X 34.45 31.91 33.96 3  
5 X 32.93 33.04 31.42 28.52 30.06 4  
6 27.91 25.81 27.66 23.73 24.73 27.18 7  
7 23.92 26.40 X X 21.56 X 2  
 
2. Descriptive statistics of performance 
 
Table 119. F57 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 36.22 2.13 0.059 32.38 37.85 5.47 
2 4 33.13 2.73 0.082 30.05 35.96 5.91 
3 5 33.72 1.54 0.046 31.14 35.03 3.89 
4 5 33.73 1.03 0.031 31.91 34.45 2.54 
5 5 31.19 1.93 0.062 28.52 33.04 4.52 
6 6 26.17 1.70 0.065 23.73 27.91 4.18 
7 3 23.96 2.42 0.101 21.56 26.40 4.84 
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Section 49 - F57 Female shotput 
 
1. Basic performance data with links to video clips 
 
Table 120. F57 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 X 10.23 10.65 10.21 X 10.17 1 WR 
4 8.67 8.97 8.77 8.62 9.09 8.95 7 PB 
5 8.13 8.69 8.87 8.80 8.76 8.84 6  
9 X 7.34 6.72 NQ NQ NQ 10 PB 
 
 
2. Descriptive statistics of performance 
 
Table 121. F57 female shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 4 10.32 0.22 0.022 10.17 10.65 0.48 
2 6 8.85 0.19 0.021 8.62 9.09 0.47 
3 6 8.68 0.28 0.032 8.13 8.87 0.74 
4 2 7.03 0.44 0.062 6.72 7.34 0.62 
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3. Features of throwing frame and performance 
 
Table 122. F57 female shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 1 8.85 0.19 8.62 9.09 0.47 
Stool 3 8.95 1.21 6.72 10.65 3.93 
Straddle 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Body 
position 
Front on 1 7.03 0.44 6.72 7.34 0.62 
Side on 3 9.15 0.73 8.13 10.65 2.52 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 2 8.27 0.82 6.72 8.87 2.15 
Tucked 1 10.32 0.22 10.17 10.65 0.48 
Other 1 8.85 0.19 8.62 9.09 0.47 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 3 8.95 1.21 6.72 10.65 3.93 
N/A 1 8.85 0.19 8.62 9.09 0.47 
Attachment 
of back foot 
Free 0 0 0 0 0 0 
Locked 1 8.68 0.28 8.13 8.87 0.74 
Strapped 0 0 0 0 0 0 
Tucked 0 0 0 0 0 0 
Other 3 9.03 1.18 6.72 10.65 3.93 
Location of 
back foot 
On floor 0 0 0 0 0 0 
Off floor 1 8.68 0.28 8.13 8.87 0.74 
N/A 3 9.03 1.18 6.72 10.65 3.93 
Throwing 
Arm 
Left 2 8.76 0.24 8.13 9.09 0.96 
Right 2 9.22 1.72 6.72 10.65 3.93 
Number of 
points of 
contact 
1 point 1 8.85 0.19 8.62 9.09 0.47 
2 points 2 9.22 1.72 6.72 10.65 3.93 
3 points 1 8.68 0.28 8.13 8.87 0.74 
4 points 0 0 0 0 0 0 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 4 8.92 0.98 6.72 10.65 3.93 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  0 0 0 0 0 0 
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Section 50 - F57 Female discus 
 
1. Basic performance data 
 
Table 123. F57 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 23.10 27.09 25.45 X 25.37 23.01 7 WR 
2 23.20 22.68 21.97 24.64 24.41 26.36 2 PB 
3 26.28 24.24 19.92 25.10 X 24.44 4 PB 
4 23.22 25.24 23.04 24.76 23.68 22.93 5 PB 
5 23.70 23.00 22.24 23.33 23.45 23.57 6  
6 21.41 21.76 22.53 X 21.83 22.54 3 PB 
7 14.47 14.92 14.93 14.54 14.34 15.62 1  
 
2.  Descriptive statistics of performance 
 
Table 124. F57 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 24.80 1.74 0.070 23.01 27.09 4.08 
2 6 23.88 1.58 0.066 21.97 26.36 4.39 
3 5 24.00 2.41 0.101 19.92 26.28 6.36 
4 6 23.81 0.97 0.041 22.93 25.24 2.31 
5 6 23.22 0.53 0.023 22.24 23.70 1.46 
6 5 22.01 0.50 0.023 21.41 22.54 1.13 
7 6 14.80 0.47 0.032 14.34 15.62 1.28 
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Section 51 - F57 Female javelin 
 
1. Basic performance data 
 
Table 125. F57 female javelin: final results. 
Ranking Attempt Order 1 2 3 4 5 6 
3 15.62 X 17.23 X 16.85 X 4 
4 16.69 16.65 17.16 15.97 16.98 16.23 3 
6 15.40 15.81 15.94 14.91 15.53 16.14 2 
 
 
2. Descriptive statistics of performance 
 
Table 126. F57 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 16.57 0.84 0.051 15.62 17.23 1.61 
2 6 16.61 0.45 0.027 15.97 17.16 1.19 
3 6 15.62 0.44 0.028 14.91 16.14 1.23 
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Section 52 - F58 Male shotput 
 
1. Basic performance data with links to video clips 
 
Table 127. F58 male shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 X 15.75 14.99 14.09 14.56 14.78 3 WR 
2 X 14.14 X 11.90 13.13 13.82 4  
3 13.56 X X X 12.65 X 8  
4 X 13.11 13.24 12.40 X X 10 PB 
5 12.60 12.83 13.08 X 11.99 12.57 5  
6 11.03 11.89 11.84 11.17 11.54 11.83 9 PB 
7 11.63 11.62 11.45 X X X 7  
8 10.31 11.02 10.78 10.29 10.62 10.44 2  
9 10.11 X X NQ NQ NQ 12  
10 X X X NQ NQ NQ 1  
11 X X X NQ NQ NQ 6  
12 DNS      11  
 
 
2. Descriptive statistics of performance 
 
Table 128. F58 male shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 14.83 0.61 0.041 14.09 15.75 1.66 
2 4 13.25 0.99 0.075 11.90 14.14 2.24 
3 2 13.11 0.64 0.049 12.65 13.56 0.91 
4 3 12.92 0.45 0.035 12.40 13.24 0.84 
5 5 12.61 0.40 0.032 11.99 13.08 1.09 
6 6 11.55 0.37 0.032 11.03 11.89 0.86 
7 3 11.57 0.10 0.009 11.45 11.63 0.18 
8 6 10.58 0.29 0.027 10.29 11.02 0.73 
9 1 10.11 N/A N/A 10.11 10.11 0.00 
10 0 N/A N/A N/A 0.00 0.00 0.00 
11 0 N/A N/A N/A 0.00 0.00 0.00 
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3. Features of throwing frame and performance 
 
Table 129. F58 male shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 3 13.94 1.1 11.9 15.75 3.85 
Straddle 6 11.63 0.97 10.11 13.24 3.13 
Other 0 0 0 0 0 0 
Body 
position 
Front on 0 0 0 0 0 0 
Side on 9 12.38 1.49 10.11 15.75 5.64 
Attachment 
of front foot 
Free 1 11.55 0.37 11.03 11.89 0.86 
Locked 0 0 0 0 0 0 
Strapped 4 11.7 1.11 10.29 13.56 3.27 
Tucked 2 12.22 1.45 10.11 13.24 3.13 
Other 2 14.13 1.12 11.9 15.75 3.85 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 7 11.74 1.03 10.11 13.56 3.45 
N/A 2 14.13 1.12 11.9 15.75 3.85 
Attachment 
of back foot 
Free 9 12.38 1.49 10.11 15.75 5.64 
Locked 0 0 0 0 0 0 
Strapped 0 0 0 0 0 0 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 8 12.33 1.52 10.11 15.75 5.64 
Off floor 1 13.11 0.64 12.65 13.56 0.91 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 0 0 0 0 0 0 
Right 9 12.38 1.49 10.11 15.75 5.64 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 2 14.13 1.12 11.9 15.75 3.85 
3 points 7 11.74 1.03 10.11 13.56 3.45 
4 points 0 0 0 0 0 0 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 9 12.38 1.49 10.11 15.75 5.64 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  0 0 0 0 0 0 
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Section 53 - F58 Male discus 
 
1. Basic performance data 
 
Table 130. F58 male discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 X 51.36 51.13 50.23 52.88 52.25 1  
2 41.57 48.70 41.13 51.34 48.16 52.31 5  
3 46.55 48.39 41.78 51.05 48.72 49.48 7 PB 
4 48.04 48.66 49.96 42.72 46.96 44.92 10  
5 42.87 X 47.46 44.10 49.00 X 8  
6 44.32 46.41 47.28 44.36 48.16 43.21 6 PB 
7 45.51 47.75 47.53 46.04 47.45 47.35 9  
8 X X 43.88 45.22 X X 11  
9 42.07 42.87 41.22 NQ NQ NQ 3  
10 40.43 42.80 42.10 NQ NQ NQ 12 PB 
11 X X X NQ NQ NQ 4 NM 
12 48.94 X X NQ NQ NQ 2 DQ 
 
 
2. Descriptive statistics of performance 
 
Table 131. F58 male discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 5 51.57 1.03 0.020 50.23 52.88 2.65 
2 6 47.20 4.80 0.102 41.13 52.31 11.18 
3 6 47.66 3.23 0.068 41.78 51.05 9.27 
4 6 46.88 2.65 0.057 42.72 49.96 7.24 
5 4 45.86 2.86 0.062 42.87 49.00 6.13 
6 6 45.62 1.95 0.043 43.21 48.16 4.95 
7 6 46.94 0.93 0.020 45.51 47.75 2.24 
8 2 44.55 0.95 0.021 43.88 45.22 1.34 
9 3 42.05 0.83 0.020 41.22 42.87 1.65 
10 3 41.78 1.22 0.029 40.43 42.80 2.37 
11 0 N/A N/A N/A 0.00 0.00 0.00 
12 1 48.94 N/A N/A 48.94 48.94 0.00 
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Section 54 - F58 Male javelin 
 
1. Basic performance data 
 
Table 132. F58 male javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 41.96 40.56 44.33 40.46 43.27 43.37 1 PB 
2 X X 40.74 X X 42.76 4  
3 X X X 38.25 39.26 41.08 3 PB 
4 39.43 X X X X X 6  
5 X 37.56 34.76 X 36.49 35.61 2  
6 X X X X X 31.46 7  
7 DNS      5 DNS 
 
2. Descriptive statistics of performance 
 
Table 133. F58 male javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 42.33 1.60 0.038 40.46 44.33 3.87 
2 2 41.75 1.43 0.034 40.74 42.76 2.02 
3 3 39.53 1.43 0.036 38.25 41.08 2.83 
4 1 39.43 N/A N/A 39.43 39.43 0.00 
5 4 36.11 1.20 0.033 34.76 37.56 2.80 
6 1 31.46 N/A N/A 31.46 31.46 0.00 
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Section 55 - F58 Female shotput 
 
1. Basic performance data with links for video clips 
 
Table 134. F58 female shotput: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 8.74 X X 9.41 9.82 X 5 GR 
2 8.73 X 8.44 7.94 8.82 X 3  
3 X 8.55 X 7.76 7.88 X 4  
4 7.86 8.17 X 7.01 7.44 7.33 2 PB 
5 7.40 7.19 7.82 7.46 7.98 7.42 8 PB 
6 6.35 6.81 6.57 6.79 7.04 7.03 7  
7 X X 6.90 5.85 6.93 X 6  
8 5.92 5.84 X X 5.97 6.20 1  
 
2. Descriptive statistics of performance 
 
Table 135. F58 female shotput: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 3 9.32 0.55 0.058 8.74 9.82 1.08 
2 4 8.48 0.40 0.047 7.94 8.82 0.88 
3 3 8.06 0.43 0.053 7.76 8.55 0.79 
4 5 7.56 0.46 0.060 7.01 8.17 1.16 
5 6 7.55 0.29 0.039 7.19 7.98 0.79 
6 6 6.77 0.27 0.040 6.35 7.04 0.69 
7 3 6.56 0.62 0.094 5.85 6.93 1.08 
8 4 5.98 0.15 0.026 5.84 6.20 0.36 
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3. Features of throwing frame and performance 
 
Table 136. F58 female shotput: features of throwing frame and performance. 
Features of throwing frame 
Number 
of 
athletes 
(#) 
Mean 
 
  
(m) 
SD 
 
 
(m) 
Min 
 
 
(m) 
Max 
 
 
(m) 
Range
 
 
(m) 
Seat 
arrangement 
Chair 0 0 0 0 0 0 
Stool 1 9.32 0.55 8.74 9.82 1.08 
Straddle 7 7.27 0.85 5.84 8.82 2.98 
Other 0 0 0 0 0 0 
Body 
position 
Front on 3 7.34 0.6 6.35 8.55 2.2 
Side on 5 7.54 1.26 5.84 9.82 3.98 
Attachment 
of front foot 
Free 0 0 0 0 0 0 
Locked 0 0 0 0 0 0 
Strapped 3 7.62 0.88 5.85 8.82 2.97 
Tucked 3 7.11 1.34 5.84 9.82 3.98 
Other 2 7.72 0.41 7.19 8.55 1.36 
Location of 
front foot 
On floor 0 0 0 0 0 0 
Off floor 6 7.36 1.15 5.84 9.82 3.98 
N/A 2 7.72 0.41 7.19 8.55 1.36 
Attachment 
of back foot 
Free 7 7.54 1.01 5.84 9.82 3.98 
Locked 0 0 0 0 0 0 
Strapped 1 6.56 0.62 5.85 6.93 1.08 
Tucked 0 0 0 0 0 0 
Other 0 0 0 0 0 0 
Location of 
back foot 
On floor 6 7.48 1.04 5.84 9.82 3.98 
Off floor 2 7.31 0.95 5.85 8.55 2.7 
N/A 0 0 0 0 0 0 
Throwing 
Arm 
Left 1 5.98 0.15 5.84 6.2 0.36 
Right 7 7.65 0.91 5.85 9.82 3.97 
Number of 
points of 
contact 
1 point 0 0 0 0 0 0 
2 points 2 7.72 0.41 7.19 8.55 1.36 
3 points 6 7.36 1.15 5.84 9.82 3.98 
4 points 0 0 0 0 0 0 
5 points 0 0 0 0 0 0 
Non-
throwing 
arm 
Free 8 7.45 1.01 5.84 9.82 3.98 
Elbow resting 0 0 0 0 0 0 
Gripping arm rest 0 0 0 0 0 0 
Pole 
stiffness 
Flexible  0 0 0 0 0 0 
Rigid  0 0 0 0 0 0 
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Section 56 - F58 Female discus 
 
1. Basic performance data 
 
Table 137. F58 female discus: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 29.42 31.94 X X X X 4 GR 
2 28.35 26.16 29.24 25.00 25.18 29.67 10  
3 27.67 29.48 X X 24.53 X 8  
4 28.73 X 28.95 X 23.96 25.68 2 PB 
5 27.15 27.08 27.09 24.69 25.35 28.04 3  
6 26.42 X X X 19.33 X 9  
7 22.50 19.20 21.77 17.44 17.82 X 1  
8 19.87 21.31 X 16.95 X X 7  
9 X X 15.95 NQ NQ NQ 6  
10 DNS      5  
 
 
2. Descriptive statistics of performance 
 
Table 138. F58 female discus: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 2 30.68 1.78 0.058 29.42 31.94 2.52 
2 6 27.27 2.08 0.076 25.00 29.67 4.67 
3 3 27.23 2.50 0.092 24.53 29.48 4.95 
4 4 26.83 2.43 0.090 23.96 28.95 4.99 
5 6 26.57 1.27 0.048 24.69 28.04 3.35 
6 2 22.88 5.01 0.219 19.33 26.42 7.09 
7 5 19.75 2.29 0.116 17.44 22.50 5.06 
8 3 19.38 2.22 0.115 16.95 21.31 4.36 
9 1 15.95 N/A N/A 15.95 15.95 0.00 
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Section 57 - F58 Female javelin 
 
1. Basic performance data 
 
Table 139. F58 female javelin: final results. 
Ranking Attempt Order Other 1 2 3 4 5 6 
1 30.99 30.20 30.14 28.63 30.93 30.64 5 WR 
2 23.69 25.00 23.57 23.34 23.44 24.49 1  
5 19.25 20.26 19.69 17.26 18.97 18.08 6  
 
 
2. Descriptive statistics of performance 
 
Table 140. F58 female javelin: individual statistics of performance. 
Ranking N (#) 
Mean 
(m) 
SD 
(m) 
COV 
(m) 
Min 
(m) 
Max 
(m) 
Range 
(m) 
1 6 30.26 0.87 0.029 28.63 30.99 2.36 
2 6 23.92 0.67 0.028 23.34 25.00 1.66 
3 6 18.92 1.09 0.058 17.26 20.26 3.00 
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 Appendix 1. 
Rules 
Most of the IPC Athletics technical rules are derived from IAAF rules. However, these rules are 
implemented with some modifications in relation to throwing frame and the implement weights. 
The key rules presented in Table 141 and Table 142 are taken from the IPC Athletics Rules 
2006.  
 
Table 141. Key rules of stationary throwing for classes F32 - F34 and F51- F58. 
Rule 
reference Rule 
Rule 144  
Para 2(e) 
Escorts for athletes will be permitted to accompany competitors onto the competition area. 
Persons acting as guides or escorts must be clearly identified by wearing a distinctively 
coloured vest provided by the Organising Committee. (1) 
Rule 144   
Para 2(k) 
Strapping: If used must be only to the chair and of non-elastic material. 
Rule 179   
Para 2 
The maximum height of the throwing frame, including the cushion(s), used as a seat, shall 
not exceed 75 cm. 
Rule 179   
Para 3 
The frame may have a holding bar made of metal, fibreglass or similar materials, but this 
must not have any articulation or joints. 
Rule 179   
Para 4 
All parts of the frame must be fixed. Assistance to the athlete by flexible parts is not 
allowed. 
Rule 179   
Para 5 
It will be the responsibility of the competitor to ensure that the frame conforms to all the 
above rules, and no event shall be delayed whilst a competitor makes adjustments to his 
frame. 
Rule 179   
Para 6 
Frames will be measured before the competitor enters the throwing circle. Frames that 
have been examined may be liable to re-examination before or after the event by the 
official in charge of the event. Measurement will always take place without the athlete 
sitting in the frame. 
Rule 179   
Para 7 
All throwing events will be conducted from a circle, diameter 2.135m to 2.50m., into a 
sector as described in Rule 187.  
Rule 179   
Para 8 
An authorised holding device must be used.  If a holding device should break during the 
execution of a throw, it shall not count as a trial, providing it was made in accordance with 
the rules. If the competitor thereby loses his balance and commits a foul, it shall not count 
against him. 
Rule 179   
Para 9 
A competitor shall commence a throw or put from a sitting position, and, if lifting takes 
place, must keep one foot in contact with the ground inside the circle until the implement 
is released. All parts of the frame and footrests must remain inside the vertical plane of 
the rim of the circle. The commencement is regarded as the first forward movement of the 
throw. 
Rule 180  
Para 23 
In all field events, the Organising Committee may use the IPC points score system, in 
order to stage competitions with more than one classification group in one event. 
(1) only for classes F32 and F51-53 
 
 
 
Performance analysis of stationary throwers: data for evidence-based training  
             127  
 
Table 142. Implement Weights. 
Class 
Female Male 
Put 
(kg) 
Discus 
(kg) 
Javelin 
(gm) 
Club 
(gm) 
Put 
(kg) 
Discus 
(kg) 
Javelin 
(gm) 
Club 
(gm) 
F32 2.00 1.00 N/A 397 3.00 1.00 N/A 397 
F33 3.00 1.00 600 N/A 3.00 1.00 600 N/A 
F34 3.00 1.00 600 N/A 4.00 1.00 600 N/A 
F51 N/A 1.00 N/A 397 N/A 1.00 N/A 397 
F52 2.00 1.00 600 N/A 2.00 1.00 600 N/A 
F53 3.00 1.00 600 N/A 3.00 1.00 600 N/A 
F54 3.00 1.00 600 N/A 4.00 1.00 600 N/A 
F55 3.00 1.00 600 N/A 4.00 1.00 600 N/A 
F56 3.00 1.00 600 N/A 4.00 1.00 600 N/A 
F57 3.00 1.00 600 N/A 4.00 1.00 600 N/A 
F58 4.00 1.00 600 N/A 5.00 1.00 600 N/A 
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Appendix 2. 
Classification and functional 
outcomes 
Table 143. Summary of classification system and functional outcomes 
Class Functional outcomes 
Cerebral palsy classes 
F32 • Severe to moderate quadriplegia  
• Able to functionally propel a manual wheelchair  
F33 • Moderate to severe problems in lower limbs  
• Fair functional strength and moderate control problems in upper limbs 
F34 • Moderate to severe problems in lower limbs  
• Minimal control problems in upper limbs and trunk 
Spinal cord injury classes 
F51 • Fair to good shoulder function  
• Some biceps function, but no triceps  
• Rotate wrists up and out, but not down and in  
• No finger and thumb function 
F52 • Have difficulty gripping with their non-throwing arm 
• Unable to spread their fingers apart 
• May have the ability to flex and extend their fingers 
F53 • Have close to normal grip strength with throwing arm 
• Can spread fingers apart 
• Have full power at elbow, wrist and finger joints 
F54 • Display no functional trunk movement 
• Have no sitting balance 
• Usually grip onto wheelchair while throwing 
F55 • Use forward and backward movements 
• Display fair sitting balance 
• Ability to perform three specific trunk movements 
• Have normal upper limb function 
• May not have functional hip flexors 
• Display no adductor function 
F56 • Very good balance 
• Good forward and backward movements 
• Good trunk rotation 
• Able to perform hip flexion and adduction 
• Able to perform knee extension and flexion 
F57 • Can extend one of their hips 
• Able to bend one ankle downwards 
• Excellent balance 
• Excellent backwards, forwards and sideways movement 
F58 • Minimally disabled athletes 
• Do not exceed 70 points in the Standard Muscle Charting (1) 
(1) The Standard Muscle Charting is a series of functional and anatomical tests that indicate a level of disability in 
an athlete. 
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ISBN: 978-0-9805274-2-1
• This book will be of interest to athletes, 
coaches and biomechanists involved in 
stationary throwing events. It will be essential for 
evidence-based training and is conceived as an 
educational tool.   
• The data was collected during the 2006 IPC 
Athletics World Championships held in Assen, 
The Netherlands.
• Results are provided for all female and male 
athletes who participated in stationary shotput, 
discus and javelin events. The information 
focuses on final results, individual and overall 
statistics of performance. 
• This report includes a wealth of information 
about 103 throwers (77 males, 26 females) 
competing in 56 events (18 shotput, 20 discus, 
18 javelin) amalgamated into more than 600 video 
files and a 140-page document (140 tables).
